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A New Circuit Breaker. 

The accompanying cuts illustrate the new 
automatic circuit breaker, or safety cut-out, 
manufactured by the Schuyler Electric 
Company, of Middletown, Conn. This 
valuable appliance was invented by Mr. 
Cc. G. Young, superintendent of the Mount 
Morris Electric Light Company, N. Y., and 
afterwards worked up to its present prac- 
tical and useful form by Messrs. Dalzell and 
Shepard. of the Schuyler Company. It is 
controlled by the Royal Electrical Specialty 
Company, of New York City. 

The liability of breaks occurring on live 
wires, and the necessity that often arises in 
large cities in case of fire, to cut electric 
light wires, to facilitate the movements of 
the firemen, has created a demand for some- 
thing that under such circumstances will 


render the subtle current perfectly harmless 
to those who are obliged to come in contact 
with the wires. 


The path of the current is from the dynamo 
terminals to binding post A‘, to magnet M, 
then through breaking lever to binding post 
A, to line, to binding post B, breaking lever 
D and magnet M, to binding post B', to 
’ dynamo, thus completing the circuit. ° 

Should the line be cut or broken for any 
reason, the magnets MM become instantly 
demagnetized and the levers D D drop from 
contact with the bobbins, thus automatically, 
instantly and absolutely, disconnecting the 
lines, as shown in Fig. 3. Before again 
closing the circuit breaker, which is done by 
raising both levers with circuit closer Z, the 
dynamo attendant should discover what has 
caused the trouble, and not close the breaker 
until the difficulty has been found and 
remedied. 

Where several dynamos are in one station, 
the circuit breakers can be attached to an 
apnunciator, so that the attendant may in- 
stantly be informed on which line the trouble 
exists and take immediate steps to correct it. 

The desirability of this apparatus in all 
large stations, and especially in cities, can 





be readily seen, and it is sure to become quite 
popular. 








The Illinois Electric Lighting 
Association. 

A mecting of the representatives of central 
station companies, called for the purpose of 
organizing a State Association, was held in 
the rooms of the Chicago Electric Club, 
Saturday, January 18th. 


The objects of the movement having been: 


fully discussed, it was resolved to effect the 
organization at once. This was done by the 
adoption of a Constitution and the election 
of the following officers : 

President, C. H. Wilmerding, secretary 
and treasurer Chicago Arc Light and Power 
Company. 

First vice-president, A. L. Ide, president 
Springfield Electric Light and Power Com- 
pany ; second vice-president, Douglass Hape- 
man, secretary and treasurer Ottawa Electric 


Light and Power Company. 
ecretary and treasurer,Chas. E. Gregory, 
Sun Electric Light Company, Chicago. 


Figs. 1, 2 anv 3.—THREE VIEWS OF THE Youna AUTOMATIC SAFETY CuT-OuT.—SCHUYLER COMPANY, 


Fig. 1 represents the circuit breaker in 
position previous to the starting of dynamo. 
Fig. 2is after the current has been turned 
on; while Fig. 3 shows the circuit breaker 
as it would appear should the line be cut or 
broken while the current is on. 

The circuit breaker is composed of two 
single electro-magnets, M M, the bobbins of 
which are of metal. Oneend of the wire 
with which the magnets are wound is per- 
manently connected to the metal bobbin, 
while the free or outside wire is carried to the 
binding posts At and B'; the circuit break- 
ing levers D D make a contact on the 
bottom of the magnets M M, and are held 
in position until current is started, by auto- 
matic latches UC. A flexible cable con- 


nects levers D D with binding posts A and B. 
[he dynamo terminals are connected to 
binding posts A’ and B' and the line to 
A and B. 


The circuit breaker being in position, as 
shown in Fig. 1, is ready for dynamo to be 
started. As soon as current is generated by 
the dynamo, the armatures of the latches C C 
are drawn to the electro-magnets M M, thus 
leaving breaking levers D D free ; they now 
being held in place by the magnets M M, as 
shown in Fig. 2, 


The First Electric Light Station. 


To THE Eprror oF ELEcTRICAL REVIEW: 

I noticed in a recent issue of the REVIEW, 
a query from a subscriber who desired to 
know by whom and where the first electric 
light plant was installed in this country. I 
think it would be rather difficult for any one 
to reply positively to this inquiry, since 
small dynamo machines with clock-work 
lamps, etc., were in use in some of the col- 
leges and laboratories many years ago. Arc 
lights were exhibited at the Centennial Ex- 
hibition at Philadelphia, in 1876. 

I can answer the question definitely as re- 
gards series arc lighting. The first exhibi- 
tion of the series system of arc lighting was 
made by the Telegraph Supply Company, 
of Cleveland, Ohio, to whose business the 
Brush Electric Company succeeded, at the 
American Institute Fair in New York, which 
opened Sept. 11, 1878. At that fair a Brush 
dynamo ran several Brush series arc lamps 
successfully, and lighted a part of the build- 
ing. It may interest later day enthusiasts to 
know that in this installation the circuit was 
formed of bare copper wire attached to the 
wood-work of the building by ordinary 
metallic staples. During the fall of 1878, a 
number of Brush plants of series arc lights 
were installed in New England and else- 
where. Vey ee ours, 

D H. WHIPPLE. 
Detroit, Mich., Jan. 20, 1890, 








Executive committee: C. H. Wilmerd- 


ing, Chicago; A. L. Ide, Springfield ; 
Douglass Hapeman, Ottawa ; Chas. T. Page, 
Englewood, and M. A. Beal, Rockford. 

r. Page is secretary and treasurer of the 
Englewood Electric Light Company. Mr. 
Beal is secretary and treasurer of the Forrest 
City Electric Light and Power Company, at 

kford. 

A resolution was passed directing the 
secretary to have the Constitution printed, 
also blank form of application for member- 
ship, and a form to secure sundry items of 
data, and send copies of the same to every 
company, firm or person in the State eligible 
to membership, with a letter inviting them to 
become members of the association as organ- 
ized. It is expected that this association 
will develop into one of the largest State 
Associations in the country. There is a 
sufficient number of local companies in that 
State to supply the material. ; 





Interesting Figures. 

Whipple's Electrical Report for January, 
shows that the total number of central elec- 
tric light stations in the United States is 
1,265. The total number of gas companies 
is 981, and of these 237 operate electric light 
plants in conjunction with their gas busi- 
ness, The number of electric railways in 
this country is 162, 


Michigan Electric Light Association— 
Seventh State Organized. 

A meeting of the companies doing busi- 
ness in the State of Michigen, was held at 
the office of the Brush Electric Light Com- 
pany, Detroit, January 17, for the purpose 
of organizing a State Association. 

The attendance and the response from 
companies throughout the State was good. 
The desirability of organizing such an associ- 
ation was agreed to without dissent. 

The association organized by adopting 
By-laws and electing the following officers : 

President, Geo. Peck, president Edison 
Illuminating Company, Detroit. 

Vice-president, James R. Dee, general 
manager Peninsular. Electric Light and 
Power Company, of Houghton and Hancock. 

Secretary and treasurer, Jos. E. Lock- 
wood, general manager Brush Electric Light 


Company, Detroit. 
Executive committee, George Peck, De- 





troit; James R. Dee, Houghton ; Jos. E. 





MANUFACTURERS. 


Lockwood, Detroit; W. H. Powers, Grand 
Rapids. 

One vacancy was left to be filled after the 
filing of membership applications. 

The secretary was directed to send a copy 
of the By-Laws and a blank application for 
membership to every company in the State. 

The association will give its first attention 
to the establishing of a general system of 
rules and regulations for the wiring of build- 
ings, so as to secure the safest and best con- 
struction and service. 

a Eee 

Storage Batteries in Philadelphia. 

The. Pennsylvania Railroad Company, 
having decided to increase the capacity of 








the electric lighting plant at their main 
offices in Fourth street, Philadelphia, have 
shifted their storage batteries to other com- 
modious quarters in the forward part of the 
building, in order to utilize the old battery 
room in the rear for a Corliss engine, to be 
used as an auxiliary to their present power 
plant. The Electro-Dynamic Company has 
been awarded the contract for making the 
necessary alterations in the battery plant, 
switches, wiring, etc. The system will be 
changed from 60 to 100 volts, the present 
capacity of the plant being about trebled. 
The original wiring by the Electro-Dynamic 
Company, for 1,200 lights, is ample for the 
additional requirements. 
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A REVIEW OF MODERN ELECTRICAL 
THEORIES. 


BY PROFESSOR WM. A. ANTHONY, BEFORE 
THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, NEW YORK, 
JANUARY 21, 1890. 


The general phenomena of electricity are 
familiar to us all. As children we learned 
of the attraction and repulsion of electro- 
static charges, of condensers, of insulators 
and conductors, of electric currents and elec- 
tro-magnets, of telegraphs, and electric fire 
alarms and electric bells, of the heating of 
conductors, and even electric lights. We 
have long been familiar with the effect of the 
current on a magnetic needle, and with the 
attraction and repulsion of currents for each 
other. We have seen that these effects are 
manifested at a distance from the conductors 
which carry the currents and we have been 
willing to believe that the distances at which 
these phenomena could be recognized were 
limited only by the want of sensitiveness of 
the apparatus through which the effects were 
manifested. Probably not many of us stop 
to think how these effects were brought 
about. We were content with a general 
statement of the relations of the phenomena, 
or, at least, with the determination of the 
direction and intensity of the forces due to a 
given confirmation of current. We talked 
of the attractions and repulsions as action 
across space, and, if we thought of them at 
all as requiring any mechanism through 
which to act, we still felt satisfied when we 
had discovered and formulated the laws that 
govern the action of these forces. 

It did not matter to us that attraction 
across empty space was unthinkable ; it was 
enough that action took place, and that we 
could measure and, to a certain extent, con- 
trol it. We constructed instruments and 
computed forces acting under certain condi- 
tions; we multiplied experiments and 
thought we had developed a vast science. 
But there have not been wanting, even 
among the earlier philosophers, some who 
could not feel satisfied with the idea of action 
ata distance. Experience gives no clue to 

* any explanation of action of one body upon 
another at a distance, except through some 
intervening mechanism, and if we find cases 
where such intervening mechanism is not 
apparent, to say that in these cases action at 
a distance is taking place, is only to say that 
the action is unexplained. 

Gravity acts upon the distant planets, and, 
we believe, upon the most distant stars ; but 
it is not enough to say that gravity acts, that 
it decreases as the square of the distance in- 
creases, we want to know how it acts. By 
what means or though what medium does 
our earth reach out to the distant planets and 
affect their movements? These are the 
questions that the dissatisfied few have asked 
in the past, and to-day it i8 not the few but 
the many who would be glad to have the 
questions answered. Faraday early taught 
us that the mere statement of the law of 
electrical attraction or repulsion was no ex- 
planation, and he sought the explanation in 
the action in the intervening medium. He 
demonstrated, by experiments that have 
become classic, that the effect of induction 
depends upon the nature of the medium in- 
tervening between the conductors ; a demon- 
stration that here, at least, the interven- 
ing medium took part in the action and 
helped to determine the result. Magnetic 
and electro-magnetic phenomena were to 
Faraday also effects oy ee through the 
medium ; and Maxwell, following Faraday’s 
work, subjected the whole matter to a search- 
ing mathematical analysis. It was neces- 
sary, in order to complete the theory, to as- 
sume the existence of a medium in which 
the forces were exerted ; but, as a medium 
had already been assumed to account for the 
phenomena of light, it would hardly be 
scientific to assume another to account for 
electrical phenomena. But would not one 
medium suffice for electrical and optical 
phenomena as well? Maxwell showed how 
the question of the identity of the two media 
could be tested, and our modern views of 
electricity are mainly the results of his 
work. What do we know of electrical phe- 
nomena? We know that pieces of glass and 
silk rubbed together and then separated at- 
tract each other ; that the property of at- 
traction can be imparted to metals if they 
are insulated ; that if two such masses of 
metal be connected by a wire the power of 
attracting each other disappears, and, at the 
same time, the wire is warmed, und for an 
instant exerts magnetic forces at right angles 
with the wire. Numerous other facts we 
know, but these will suffice as illustrations 
of the phenomena. When a metal conduc- 
tor is discharged by touching it with a wire, 
we say the wire carries a current, and we 
have been accustomed to ascribe the heating 
and the magnetic effects to that current. 
We have looked upon the thing, whatever 
it is, that takes place in the wire, as the or- 
igin of all that takes place around it. The 
current warms the wire, and it confers 
upon it the property of acting upon m ag 
netic needles; but how does it act? e 
cannot conceive of the action of that 
wire on that needle, except through some- 





thing extending from the wire to the needle 
through which the wire can exert a push or 
pull. All around that wire the needle is 
affected ; at considerable distances the effect 
can be exhibited, and we believe it is only 
want of delicacy of our apparatus that pre- 
vents our discovering it at the greatest dis- 
tances. If the wire acts it acts through a 
meditim in which it creates a disturbance, 
and the disturbance in turn acts upon the 
magnetic needle. But are we sure that the 
action begins with the wire? Is it not pos- 
sible that the action begins in the medium, 
and that the wire merely separates portions 
of the medium and so permits action that 
could not otherwise take place? Maxwell 
has proposed a mechanical illustration of the 
action taking place in space when electrical 
phenomena occur, and Fleming and Lodge 
have elaborated it and brought it within the 
reach of non-mathematical readers. Let us 
suppose all space to be filled with wheels 
connected by idle wheels in such a way that 
when one turns all must turn in the same 
direction, except that the elasticity of the 
system permits a small movement of one 
wheel before the others in the vicinity 











begin to move. Electro-motive force is 
then something that tends to turn the 
Q 
Cc 
Fie, 1. 


wheels. Let 6 in Fig. 1 represent some 
source of electro motive force ; @ and ¢ con- 
ductors not forming a closed circuit but 
having an opening at d. The electro-motive 
force at 5 tends to turn the wheels, but so 
long as the gap exists at d the wheels are 
connected through all space, and the E. M. F. 
at b can effect nothing except to turn the 
wheels through a small angle until the elastic 
resistance balances the E. M.F. In the con- 
ductor the wheels are not supposed to be 
rigidly connected. They can turn by slip- 
ping on each other, and the wheels in space 
may turn by slipping on the wheels in the 
conductor; hence, as the ends of @ and ¢ 
approach each other, the connection between 
the wheels within the enclosure and those of 
outside space becomes smaller and smaller, 
and, when the conductors touch, there is no 
longer anything to prevent the wheels 
within from turning, and they begin to 
spin, in obedience to the E.M.F. at 8. 
The conductor is heated by the friction 
due to the slip of the wheels around and 
within it. The spinning of the wheels 
constitutes the magnetic forces, if we as- 
sume the wheels, originally spherical, to 
become flattened spheroids by the spinning, 
and to be forced to remain in contact 
at their poles. Assume the wheels to have 
inertia, and it will require time for them to 
reach their full velocity, and the time will 
be greater as the number of wheels is greater, 
that is, as the magnetic forces developed are 
greater. On the other hand, the wheels will 
not at once stop if the electro-motive force is 
removed, and if the conductor be broken at 
some point, allowing the rapidly spinning 
wheels enclosed by it to come in gear at that 
point with the stationary outside wheels, 
there will be, for a brief time, until] the 
moving wheels can be brought to rest, a 
clashing and disruptive action known as the 
extra spark. 

I have spoken of the heating of the con- 
ductor as due simply to the friction of the 
spinning wheels upon the wheels within the 
conductor. The greater the friction, the 
greater the motion imparted to the wheels 
within the conductors, and the greater the 
heating. The less the friction, the less the 
heat, and if there were a substance whose 
wheels could revolve among themselves and 
against the wheels of space without fric- 
tion, such substance would form a perfect 
conductor which would offer no resistance 
to the motion of the wheels in the space 
enclosed by it, and however rapidly those 
wheels might revolve, they would have no 
influence to produce motion within such a 
conductor. We are led, then, to this, that a 
perfect conductor, instead of being a sub- 
stance in which any E. M. F. produces an 
infinite flow of electricity, may be a sub- 
stance in which no effect whatever is pro- 
duced. 

I do not present this as representing the 
real activities involved in electrical phe- 
nomena, or as atheory by which all electrical 
phenomena may be explained. I give it as 
bringing prominently into view the activities 
in the medium surrounding the conductor ; 
whereas, the language in which we usually 
describe electrical phenomena points to the 
conductor itself as the seat of the electrical 
forces. Whatever our theory, we know 
that something does take place in the medium 
that surrounds the conductor. We know 


that were a heavy current to flow through a 
conductor in the most distant part of this 
room, a delicate needle here on the table 
would show that a magnetic field was pro- 
duced here. We are certain that magnetic 
lines of force from the electric currents on our 
streets, whether overhead or underground, 
permeate this room and traverseour bodies 
even, though we have no sense .through 
which we can become directly conscious of 
them. Take in your hands two wires con- 
nected to the poles of a battery or dynamo 
and touch their ends together. You see a 
fiash of light, the wires become warm, they 
attract iron filings; coiled into a spiral they 
will attract with great force large masses of 
iron ; two such spirals will attract or repel 
one another. What more natural than to 
say, Here in the wire is a new activity which 
warms it and confers upon it magnetic 
properties? What more natural than to for- 
get or fail altogether to recognize the activ- 
ities in the space around; activities that do 
not impress any of our senses; that do not 
wrench our arms, or burn our flesh, or blind 
our eyes ; and yet it is well to fix cur atten- 
tion for a while upon the space that the con- 
ductor encloses, and recognize the fact which 
the little delicate needle demonstrates to us, 





that something is going on in that space, 
something quite as important, perhaps more 
important, than that which takes place in 
the conductor. 

Whatever the magnetic forces are, we 
know they cannot be called into existence 
instantaneously. 


is felt, and the greater the forces developed 
the longer are they in reaching the maxi- 
mum. Moreover, the current in the wire 
cannot be at once developed ; it keeps pace 
with the magnetic force and reaches a maxi- 
mum only when the magnetic forces reach 
amaximum. This is exactly what would 
follow if magnetic forces result from the 
setting in motion of wheels possessing in- 
ertia. Whatever magnetic forces may be, 
they begin and end like the motions of mas- 
sive bodies. 

Continuing our hypothesis, an electro 
motive force would be anything that tends 
to set the wheels in motion. The wheels 
are set in motion if a limited number acted 
upon by the E.M.F. are separated by a 
conductor from the other wheels of space ; 
but, even if they are not separated, that is, 
if the conductor does not form a closed cir- 
cuit, the wheels are rotated through a small 
| angle depending on the elasticity of the 
wheel work. This displacement constitutes 
an electric charge, the tendency of the wheel 
| work to spring back is difference of potential, 
| and this difference of potential is maintained 
by the E.M. F. Here allow me to call at- 
tention to the distinction between difference 
of potential and E.MF. I often see state- 
ments that indicate that the distinction is not 
clearly kept in view. In that excellent little 
volume, the Dictionary of Electrical Terms, 
the statement occurs that electro-motive force 
is due to difference of potential. It should 
rather be difference of potential is due to 
E.M.F. Difference of potential is an elec- 
tro-motive force, but not all electro-motive 
forces are difference of potential; and, 
furthermore, I can think of no case of 
difference of potential that does not owe 
its existence to some other electro-motive 
force, not difference of potential Difference 
of ‘potential is_a moving force acting 
from within. Electro-motive force acts 
from without. Difference of potential re- 
sults from a changed electrical distribution, 
an electric strain, and represents the ten- 
dency to return to the state of equilibrium. 
Electro-motive force is the something from 
without that produced the electric strain. 
Consider our wheel work illustration. I may 
seize a whee] here and turn it, but I can 
only turn it through a small angle before 
the elastic forces, brought into play by the 
distortion, balance the force that I am ableto 
exert. My force is electro-motive force, the 
elastic forces are difference of potential. 
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Fi@. 2. 


Let Fig. 2 represent a voltaic cell with its 
copper and zinc plates and dilute acid; we 
know that something takes place by which 
the copper becomes positive and the zinc 
negative, and, if the copper and zinc be 
joined by a wire, electricity is said to flow 
from the copper to the zinc through the 
wire, and from zinc to copper through the 
liquid. The flow through the liquid 
used to be explained by assuming the 
zinc to be positive and the copper nega- 
tive within the liquid; just the reverse 
of what we find without, But connect the 





Time must always elapse‘ 
A before the full effect of an electric current 





re 

copper to the zinc by a wire under the liquig 
the current flows threugh the wire from the 
copper to the zinc. The copper, therefore 
is not negative, but everywhere positive 
Then why does the current set from the zinc 
to the copper through the liquid ? Because 
there is an electro-motive force, not differ. 
ence of potential, mind you, for the differ. 
ence of potential tends to cause a flow the 
other way, but a something that forces the 
current through the liquid against the elec. 
tric pressure. The cell is an electric pump 
that pumps electricity from the zinc into the 
copper until the pressure becomes so great 
that the pump stops. Open a passage from 
the copper to the zinc by connecting the two 
by meats of a metallic wire, the electricity 
flows and relieves the pressure, the pump 
begins to work and so maintains a continu. 
ous flow. No; E. M. F. is not difference 
of potential, although difference of potentix| 
isE.M.F. Itis even possible to produce 
an electric current without any difference of 
potential whatever in any part of the circuit, 
just asit is possible to produce a flow of 
fluid without any difference of pressure. 

Whatever difference of potential may be 
it behaves like a force developed by an clastic 
displacement in a solid body. Whatever mag. 
netic forces may be, they behave as though 
produced by the motions of inert masses, 
An electro-motive force, suddenly brought to 
bear at a given point, has to overcome not 
only the elastic force but the magnetic in- 
ertia. In other words, an electro-motive 
force, tending to produce current, im- 
mediately develops a difference of potential 
against which it must act, and also develops 
magnetic forces which retard its action; so 
a fluid-moving force meets opposition in the 
elastic force of the fluid and in the inertia 
of its particles. But the effect of any such 
force is propagated through the medium 
with a finite velocity expressed by the well 
known formula, 

V= ff # 
D. 

Electric displacements ought, therefore. to 
be propagated with a finite velocity which 
should have some relation to the ratio 
between the electro-static effects, analogous 
to elastic displacements, and the electro- 
magnetic effects analogous to the effects of 
moving masses. You all know that it is 
shown that this velocity is expressed by the 
ratio of the magnitudes of the eleciro- 
magnetic and electro-static units quantity, 
and you know also that determinations 
of this ratio show it to be the velocity 
of light. This determination gave a 
very strong support to Maxwell’s clee- 
tro-magnetic theory of light, and coupled 
with the fact ‘that observations, so 
far as they went, indicated that magnetic 
effects are propagated from the sun to the 
earth with the same velocity as light, made 
the theory at least extremely plausible. 
But within two years the wonderful experi 
ments of Hertz bave demonstrated beyond 
question that electro-magnetic waves travel 
through space from every source of alicr- 
nating currents or potentials, and that the 
waves travel with the velocity of light. 
In this city there are, I suppose, many 
alternating current systems. When we 
think of these in action. we are apt to 
think only of the activity in the conductors 
of the machines, the lines, the transformers, 
the lamps, and yet we know that in all the 
space around there is activity. Waves ure 
chasing each other through this room, 
through our streets, our houses, our offices. 


They are everywhere present. We sre 
bathed in this agitated medium evcry 
moment, and yet we live, and not 


only live but are totally unconscicus of 
the activity that surrounds us. No sense re- 
sponds to the wave motion that fills this 
space. And yet, when these waves become 
short enough and frequent enough, they do 
affect our sense of vision, and a vast array 
of phenomena that otherwise would have 
had no existence for us, are made known to 
us through this special sense. But the eye 
only responds to waves of +5359 t0 gxhoo Of 
an inch in length, while the length of the 
waves emitted by one of our alternating cur- 
rent systems is 600 miles. The waves that 
affect the eye must occur at the inconceiv- 
able rate of at least 400 millions of millions 
per second, while less than 800 waves per 
second are emitted from our alternating 8) s- 
tems. These waves come very far short of 
the number necessary to effect any of our 
senses ; but we have been able to demon- 
strate their existence, at least we have been 
able to show that something possessing all the 
characteristics of wave motion exists in the 
space around a source of alternating currents 
or potentials. It is something to know that 
waves of such enormously different lengths 
and frequencies exist in the medium that 1s 
agitated by waves of light. It is something 
to understand that our sources of alternating 
currents are centers of radiant energy, differ- 
ing from light only in wave length ; and 
since we have begun to appreciate this fact, 
we have often asked ourselves the question, 
Can the rate of alternation be increased until 
the whole apparatus should glow with light ? 
Although the enormous rapidity required 
seems to render this direct solution 1- 
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possible, it seems to me there must be a way 
to obtain the light we want without all this 
waste of energy. I cannot believe it will 
always be necessary to develop waves of all 
lengths, from many miles down to a hundred 
thousandth of an inch, in order to obtain the 
narrow range of wave lengths by which we 
see. Ido not know of any practical way of 
obtaining the few wave lengths that consti- 
tute light without, at the same time produc- 
ing the others, but it done. The glow-worms 
do it, the fire-flies do it, the lantern-beetles 
do it, and I believe the time is coming when 
man can do it. Instead of getting ten 16- 
candle lamps per horse-power we ought to 
vet 200. I don’t know how it is to be done. 
| don’t expect we are going to make alter- 
nating machines to produce 500 millions of 
nillions of alternations per second. But 
possibly we may solve the problem indirectly 
vy the use of some substance having a 
special rate of vibration, such as the gases. 
Possibly we may be able to excite electrically 
the fluoresceat salts. Possibly we may be 
ble to charge and discharge a condenser 

and take advantage of the oscillatory dis- 
charge to set up vibrations of the frequency 
required. Possibly we may discover the 
secret of the glow-worm and fire-fly and 
ubstitute electric for the insect energy. 1 

now it will take several fire-flies to 

equal a 16-candle lamp, but it will also 
ike a good many fire-flies to develop 

horse-power. But although I do not 

‘e at present any practical solution 

‘the problem, I repeat, I believe the prob- 

mcanand will be solved. We are not 
»oing on forever burning a coal mine when- 
ver we want a little light. Neither are we 
soing on forever converting the energy of 
coal into heat when it is mechanical or elec- 

‘ical energy we want. From the very nature 
)f things, not more than one-fourth or one- 
hird the heat so produced can be trans- 

med into any other form of energy. 
Che energy of fuel can be converted int: 
nechanical energy without first becoming 
leat. It is so converted in every anima) 
novement. The way exists; let us find it. 
Find this, and the way to make light only 
vhen it is only light we want, and we shall 
have lengthened the life of our coal deposits 
ive or ten times. The man who solves 
either one of these problems will be the 
ereatest discoverer of this or any other age. 
If he gets a broad patent on it, he will have 
17 years of the grandest litigation the world 
ver saw. 

Now, I can imagine that some electrician 
vill consider tliat the first part of this paper 
lealt with matters that are of no practical 
‘onsequence in the use of electric currents. 
Of what practical consequence is it whether 
force is conveyed to a distance by means of 
, medium or simply acts at a distance ? 
What does it matter whether electric energy 
is conveyed by the conductor or through the 
di-electric 7 We know how to proportion 
ind dispose our conductors to produce a 
viven effect, and that isenough. But con- 
sider what we have learned already of the 
intimate connection between light and elec- 
tricity, and I think you will agree that the 
more we know of the ultimate nature of 
electricity, the nearer we shall be to the solu- 
tion of the great problem to which I have 
referred, and the solution of either one of 
those problems would revolutionize some of 
the most important industries of the world. 
May not the solution of at least one of these 
problems be accomplished and the results 
exhibited at the great exhibition to be held 
in New York in 1892? What a wonderful 
ichievement it would be to light all those 
great buildings without heat, or drive all 
that vast array of machinery without a fire. 





Electric Lighting at Norwalk, Conn. 

Theannual meeting of the Norwalk and 
South Norwalk Electric Light Company 
was held at Norwalk, Conn., on Monday, 
January 18. The year’s business showed a 
most encouraging increase. The station has 
been very materially enlarged; a new 90 
horse-power Ball engine, with boilers, has 
been installed ; 1,300 Thomson-Houston in- 
candescent alternating current lamps have 
been added, together with a 50-light Schuyler 
are dynamo. 

The plant was put in by the Schuyler 
Company in 1886, and since the day of start- 
ing has paid regularly a quarterly dividend 
of two per cent., and the stock is eagerly 
sought for. ¥ 
_ At the stockholders’ meeting, the follow- 
ing directors were chosen: Hon. Charles 
Olmstead, Hon. G. R. Cowles and John H. 
Hoyt, of Norwalk ; Chas. E. Dustin, of 
Hartford, and Edward T Jackson, of Mid- 
dletown. ‘The officers for the year are Hon. 
Chas. Olmstead, of Norwalk, president ; 
Hon. G. R. Cowles, Norwalk, vice-president; 
Chas. E. Dustin, treasurer, and John H. 
Hoyt, Norwalk, secretary. 

—_——__-ao———— 
—— Atatown meeting, in Mexico, N. Y., 


a five years’ contract was made with the 


local lighting company for 25 arc lamps. 
The company is using the Schuyler system 
and is much pleased with it. ; 





In Relation to Outside Electric Light 
Currents, 

The Boston Manufacturers’ Mutual Fire 
Insurance Company has issued a special 
circular regarding the hazard from outside 
electric currents, which is as follows : 

Electric lighting was first introduced ina 
very few risks insured by this company be- 
fore the year 1881; in that year, and in the 
first six months of 1882, it was adopted in a 
very considerable measure. In this period 
of its early introduction, prior to the first of 
April, 1882, we received. notice of 23 tires 
which had been sct by the electric current in 
only 61 mills which had then been equipped. 
No claim for loss was made on any ol these 
fires, but they disclosed conditions which 
were very alarming to us. An immediate 
investigation was made, under the direction 
of Mr. C J. H. Woodbury, and certain rules 
were adopted for putting up the apparatus, 
insulating the wires, and guarding against 
the dangers disclosed in these 23 fires. These 
rules were immediately submitted to all the 
electric light companies or manufacturers of 
electric hghting apparatus who had any 
standing in the community, and were at 
ouce adopted by them, as well as by all in- 
surance companies. They have not been 
changed since that date except so far as new 
inventions have called for modifications. 

Since April 1, 1882,a period of nearly 
eight years, we have received no notice of 
any fire which could be attributed to elec- 
tricity, in any risk insured by this company, 
and of course no claim has been made upon 
us fora loss which could be attributed to 
this cause. Our experience, therefore, 
justifies the conclusion to which we came 
ifter the first two years of electric lighting, 
bat under proper safeguards it is the safest 
nethod of lighting that can be introduced. 
Klectricity has also been applied in some of 
he works insured by us as a motive power, 
ind electricity is now applied to lighting or 
netive power in over 600 risks which are 
nsured by the factory mutual companies. 

Attention, however, has lately been called 
to the danger of wild currents of electricity 
generated on the wires which may be in use 
for lighting, for power, and for the railway 
service in many cities. There appears to be 
very little doubt that the recent destructive 
fire in Boston originated in the diversion of 
a high tension current of electricity from its 
own wire to an electric clock wire, on which 
it was carried to the building in which the 
fire originated. There appears to be little 
doubt that this conflagration may be attrib- 
uted to the lack of precautionin guarding 
against an outside current of electricity. 
Such currents may be carried from their 
proper wires to other points in all cities 
or towns in which electric light or power 
is widely distributed on the public streets or 
over private buildings. 

In order to guard against this hazard, the 
owners and managers of mills and works 
insured are advised to establish the follow- 
ing rules for the protection of their premises. 
These rules, after having been drawn by us, 
have been submitted to experts in various 
branches of electric science, who are of the 
highest authority. The forms have been 
modified by them, again considered on our 
own part, and are believed to be suituble for 
what may be called an emergency. 

The same insurance company has issued 
the following rules for guarding insured 
property against the hazard of stray currents 
of electricity generated outside of mill yards: 

1. No foreign wires of any kind shall be 
attached to buildings insured by this com- 
pany, for the purpose of carrying electric 
currents across the yard to any point. 

2. All electric wires which may be re- 
quired by the insured shall enter the prem- 
ises at one point, near the headquarters of the 
night watchman, where they can be kept 
under supervision ; each of said wires shall 
be guarded by a protector against strong cur- 
rents, operating by opening the circuit, and 
by a lightning arrester. 

8. Such protectors against strong currents 
shall be located in a dry, accessible place 
inside the building, and as near the point of 
entrance of wires as possible, and shall be 
without ground connection ; such protectors 
shall be mounted on non-combustible and 
insulated supports, which shall be provided 
with a receptacle for the burning or melted 
parts of such apparatus. 

4. The lightning arresters on all wires 
must be placed between the protector against 
strong currents and the electrical portion of 
the apparatus within the building to which 
such wires are connected. No ground wires 
for such lightning arrester shall be attached 
to gas pipes within the premises of the in- 


sured. 

5. All electric wires which may enter the 
premises of the insured must be insulated, 
between the line wire on the insulator it- 
tached to the buildings outside and the pro- 
tecting device within, with the best qualit 
of waterproof insulation. Moreover, suc 


wires must enter at a distance of not less 
than three inches from any other wire or 
+ conducting material. 

. If any wires carrying high tension or 





strong currents are to be carried over or 
under other wires on the property of the in- 
sured, they shall be attached to poles so near 
to each other, with one wire so far above the 
other, that if a break should occur, the 
[ne ie wire between these poles may not 

long enough to come in contact with the 
wire below, or, if not carried on poles, these 
wires shall be so placed or protected with 
guard-wires as to render a contact between 
different wires impossible. 

7. 1f the high and low tension systems are 
in use in the same yard, even when developed 
within the works, the wires must be kept 
separate, and so wide apart that no contact 
or cross arc can be made. 


A New One. 
{From the Washington Star.] 

Banana-peel and orange-skin long held the field 
alone 

In “doing up” the muscles and shattering the 
bone. 

Banana said to orange: ‘‘ There is none that can 
compete 

With us in gathering mortals from off their mortal 
feet.” 

“Oh, no!" spoke up the orange, ‘‘ we're the sur- 
geons’ greatest friends, 

And when beneath the leather, then the human 
form unbends.”* 

“Ah! ha!" spoke up the new one. ‘I am with you 
heart and soul. 

Iam not so devilish slippery, but, gosh, how I can 
roll. 

Though newly on the market, my record it is 
bright, 

I’m the remnant of a carbon from an arc electric 
light.” 











Complimentary Dinner to Mr. E. H. 
Johnson. 

A very agreeable dinner party was given 
by Mr. H. McL. Harding and Mr. J. L. 
Barclay, of the Sprague Company, to their 
former president, Mr. Edward H. Johnson, 
at the Hoffman House, Monday evening of 
last week. A numberof the gentlemen who 
had been Mr. Johnson’s associates with the 
Sprague and with the Edison Companies 
were present, including Hon. John H. Wise, 
Samuel Insull, J. H. Vail, 8S. Dana Green, 
H. W. Blake, F. J. Sprague, J. K. Muir, 
Frank Johnson, T. C. Martin, C. W. Price. 
The best of feeling prevailed, and all 
the gentlemen, in responding to toasts, ex- 
pressed their esteem and respect for Mr. 
Johnson in very complimentary terms. Mr. 
Vail presented a series of resolutions, on 
behalf of Mr. Johnson’s associates and the 
employés of the Sprague Company, which 
he stated would be engrossed. 


Taylorville, I1l.—The Taylorville Elec- 


tric Company filed a certificate of the 
increase of the number of its directors. 





Antwerp, N. ¥.—The Antwerp Electric 
Light Company has been incorporated at 
Albany, with a capital of $12,000. The 
following were the incorporators: Hon. E. 
B. Buckley, John D. Ellis, Morgan Angs- 
burg, W. M. Johnson and Myron H. Burt. 


Champaign, Ill.—Several citizens of this 
city are the incorporators of a Citizens’ 
Electric Street Railway Company, of Cham- 
paign. Articles of incorporation have been 
issued. The capital stock is $150.000. A 
line will be laid to connect with this city 
and Urbana, with extensions on the principal 
streets. 

Butte, Montana. — The Thomson-Hous- 
ton Electric Light Company, which was 
granted a franchise by the city council about 
two months ago to put in an electric plant in 


Butte, is getting its business in shape to 
commence active operations. The company 
also has in view the operating of electric 
motors. 

Portland, Me.—Hicks Patent Vulcan Com- 
pound New England Manufacturing Com- 
pany; capital stock, $200,000; paid in, 
$90; par value shares, $10. President, 


Hiram G. Hicks; treasurer, Willard OC. 
Lamson. Business to be prosecuted, manu- 
facture and sale of the Hick’s patent vulcan 
compound. 


Baton Rouge, La.—The directory of the 
Electric Light and Power Company has 
call a general meeting of the stockholders 
for Wednesday, February 26, to decide upon 
increasing the capital stock from $15,000 to 
a sum not exceeding $50,000. This move is 
considered necessary, as the company has 


determined to equip the plant so thoroughly. 


that there will be no possibility of a failure 
of light at any time 











Crange, Texas.—An electric light company 
has been organized here with a capital stock 
of $25,000. 


Cobourg, Ont.—Letters patent have been 
issued to the Cobourg Electric Light Com- 
pany ; capital stock, $45,000. 


Hamburg, N. ¥.--The Hamburg, N. Y., 
Water and Electric Company will increase 
its capital stock from $12,000 to $50,000 for 
the purpose of enlarging the plant. 


Dayton, 0.—The Dayton Electric Light 
Company, Dayton, increase of capital stock 
from $180,000 to $200,000. The company 
will enlarge the plant immediately. 


Grant’s Pass, Ore.—The Southern Oregon 
Telegraph and Telephone Company ; Cap- 
tain J. A. Brown, J. T. Flynn and Jeff. W. 
Hayes ; with a capital stock of $10,000. 


East St. Louis, Ill.—The Citizens’ Elec- 
trical Supply Company, of East St. Louis; 
capital, $1,000; Messrs. H. D. Sexton, S. 
B. Sager and Martin D. Baker, incorpor- 
ators. 


Chicago, I1l.—The Fidelity Electric Light 
Company, at Chicago, to establish an electric 
light plant; capital stock, $15,000; incor- 
porators, G. M. Morgan and F. A. Shoe- 
macher. 


Springfield, I1l.—The Municipal Light 
and Power Company ; to furnish light, heat 
and power; capital stock, $25,000; incor- 
porators, E. B. Preston, Hartwell Kendall 
and O. C. Mackenzie. 


Chicago, Ill.—The Municipal Light and 
Power Company, at Chicago; to furnish 
light, heat and power ; capital stock, $25,000; 
incorporators, E. B. Preston, Hartwell Ken- 
dall and O. C. Mackenzie. 


Rockford, Ill.—The Rockford City Rail- 
way Company, at Rockford; to construct 
and operate a street railway ; capital stock, 
$50,000 ; incorporators, H. W. Price, An- 
thony Haines and Levi Rhoads. 


Multnomah, Ore.—Albina Light and 
Water Company ; with H. C. Campbell, G. 
W. Bates and C. F. Swight ; capital stock, 
$50,000, in shares of $100 each ; principal 
place of business to be in Multnomah. 

Westchester, Mass.—The Westchester 
Electric Company, of Westchester, has 
been organized; for generating and dis- 


tributing electricity for both light and 
power purposes. The capital is $50,000. 
Chicago, Ill.—The American Electric 


Motor Company ; to manufacture and sell 
electric motors for street cars, etc.; capital 
stock, $1,000,000; incorporators, E. G. 
Geisler, J. W. Adams and Louis M. 
Hopkins. 


Skaneateles, N. Y.—The Central New 
York Electric Light and Power Company, 
which was incorporated last summer by 
citizens of Skaneateles, with an authorized 
capital of $100,000, for the purpose of 
supplying electric light and power to Skane- 
ateles and neighboring villages, have bought 
lands in the town of Elbridge. It is pro- 
posed to build a dam for the purpose of run- 
ning the company’s plant by water power. 


Portland, Me.—Certificate of incorpora- 
tion has been filed of the Patent Pneumatic 
Bell Alarm Company. Its purpose is to 
carry on the business of manufacturing and 
selling or leasing pneumatic bell alarms and 
signal apparatus. The capital stock is $500, - 
000, of which $300 are paid in. The officers 
are, president, Charles B. Sawyer, South 
Braintree, Mass. ; treasurer, William A. Cope- 
land, Mansfield, Mass.; directors, William 
A. Copeland, Mansfield; Charles Parent, 
Boston ; Charles B, Sawyer, South ‘Brain 
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It would seem, from an article on another 
page, that the lot of an electrician in New 
York is not a happy one, and that he, as 
well as the others engaged in cable laying 
operations, has his share of troubles. 

It must be aggravating in the extreme 
after the electrician has spent a whole day 
in fussing with his galvanometer in the vain 
attempt to obtain a steady spot of light, to 
find, after all, that the steel wire in the rim 
of his own hat was the sole cause of the 
trouble. 

We once knew of an electrician who in- 
curred the ill will of some of his men, who 
obtained ample revenge by regularly swing- 
ing a bar of iron outside of the cable shed 
whenever he was at work. 

If the telephone could be used to replace 
the reflecting galvanometer, as suggested in 
the article referred to, it would be hailed as 
a distinct advance in the methods of elec- 


trical measurement. 





It is expected that the ‘‘ Electric” train, 
to leave here February 9, to go through 
without change to Kansas City, Mo., to the 
Electric Light Convention, will be the most 
complete and handsome train that ever left 
New York. It is now evident that the train 
will be well filled, and all Eastern elec- 
trical people who expect to attend the con- 
vention should see that accommodations are 
secured at once. 





THE BRUSH-SWAN DECISION. 

Judge Cox, of the U. 8. Circuit Court, 
Southern District, New York, on Friday, 
January 17, handed down a decision of con- 
siderable importance to the electric lighting 
industry. It was in the case of the Brush- 
Swan Electric Light Company, of New Eng- 
land, whichis now, we believe, controlled by 
Westinghouse, against the parent Brush Elec- 
tric Company, of Cleveland, which is now 
controlled by the Thomson-Houston Electric 
Company, of Boston. The decision was in 
favor of the Brush-Swan Company, and, it 
is claimed, gives to that company the exclu- 
sive right to sell Brush apparatus in all New 
England as well as in Eastern New York and 
Pennsylvania. 

The decision of Judge Cox orders an ac- 
counting before a master in chancery, and 
enjoins the Cleveland Company from doing 
business within the territory named. 

This brings into prominence again the 
Brush-Swan Company of New England, 
and, we suppose, carries to that company the 
benefits for its territory of the recent decision 
by Judge Gresham in favor of the double 
carbon patent of Chas. F. Brush. If this is 
the case the electric lighting situation in 
relation to patents and to parent companies 
becomes still more mixed, and the three 
giant organizations in the field will be com- 
pelled to again change positions on the elec- 
trical chess board. 





THE BUREAU OF PATENTS. 

The House committee on patents has been 
directed to investizate and report, by bill or 
otherwise, 

First, What change in existing patent laws 
is necessary to correct any alleged abuses, 
and render the system more perfect and 
efficient. 

Second. Whether the Bureau of Patents 
has sufficient room and facility for the proper 
and prompt discharge of the business brought 
before it. 

Third. Whether the force employed is 
adequate and the compensation of examiners 
sufficient to secure and retain an efficient 
corps. 





TWO NEW BOOKS. 

There are few American readers of our 
valued contemporary, The London Electri- 
cian, who will not remember the interesting 
series of papers which appeared in its 
columns in the latter part of 1887, entitled 
“‘Letters for Learners and Unprofessional 
Readers.” This series of papers, which was 
begun by Mr. A. E. Kennelly and finished 
by Mr. H. D. Wilkinson, created consider 
able interest at the time, especially among 
that class of young Americans who, through 
business channels, had come to where some 
accurate knowledge of electrical matters had 
become an imperative necessity tothem. In 
fact, we have once or twice, in electrical 
work shops, run across these papers cate- 
fully cut out of the journal in which 
they appeared, and pasted into a scrap book 
which bore evidence of being often consulted, 
from its much bethumbed condition. 

It is with much pleasure, therefore, that we 
notice that Mr. Wilkinson has republished 
the articles in a handsome, well indexed 
volume of 300 pages. The book evidently 
does not profess to be a complete work on 
electricity, neither are the subjects of which 
it treats arranged in the conventional way ; 
as may be seen from the fact that the open- 
ing chapter, after devoting one page to the 
early conceptions of the nature of electricity 
and modern views regarding electrical energy, 
boldly tackles the oft disputed and rarely 
attained ‘‘ Requirements of a good (voltaic) 
cell,” 





Chapter II is devoted to primary batteries, 
and though the subject is not treated broadly, 
the few types described are sufficient to set 
the young reader thinking. Electro-motive 
force and potential form the theme of a 
whole chapter, which is followed by one on 
resistance. These tivo chapters are suffi- 
ciently explicit to prepare the reader for 
Chapter V, which, though short, is really a 
very good treatment of that much misunder- 
stood term, current. The following chapters 
on ‘Current Indicators,” ‘‘Simple Tests 
with Indicators” and ‘‘ Calibration of Cur- 
rent Indicators,” are really very well written, 
and set forth easily understood ideas on sub- 
jects difficult of comprehension without 
laboratory practice. 

The last chapter on ‘‘ Permanent Magnetic 
Fields, Electro-Magnetic Fieldsand Magnetic 
Fields of Coils and Solenoids,” would form 
a small book by itself, asit comprises some 
125 pages of close reading matter. It treats 
of its subjects with a singular freedom from 
mathematics and yet with great clearness. 
Perhaps one reason why the formule used 
are peculiarly suited to those unfamiliar with 
such matters is the fact that the author has 
gone to the trouble of almost informally 
using words expressing quantities rather 
than letters. At the end of the volume is a 
table of natural tangents, with a few ex- 
planatory notes regarding the use of the same. 
The title of this volume, which will find con- 


siderable use among those, who, on the one: 
hand, do not simply wish to be amused, and; 


on the other do not expect an exhausted 
treatise, is ‘‘ Practical Notes for Electrical 
Students,” Volume I. 

Perhaps there is no class of literature 


more desired and more striven after at the 


present time than popular expositions of 
scientitic matters, and particularly electrical 
matters. 

Unfortunately, those who have absolutely 
no knowledge of scientific subjects will 
rarely read a book which is not amusing in‘ 
itself, independent of the useful information 
it may contain ; and, on the other hand, but 
few men qualified to write authoritively on 
scientific matters are capable of writing an 
amusing book. Humboldt and Faraday un- 
consciously wrote in a style that has caused 
thousands of unscientific persons to burn 
the midnight oil, yet we do not often see 
persons reading Faraday on the railway 
cars. 

Every now and then some electrical 
author tries to write a book which shall find 
its way into the hands of the general reader 
and educate him, whether he will or no. 
Such a work was the charming book en- 
titled ‘‘The Age of Electricity,” from the 
pen of Park Benjamin. This book, which 
appeared four years ago, did much to edu- 
cate the general public on electrical matters, 
for few people could read his charming 
opening chapter on ‘‘The Myth of the 
Amber Soul,” without wishing to keep on 
to the last page. 

Prof. G. W. de Tunzelmann, of London, 
has just written a similar work, under the 
title ‘‘ Electricity in Modern Life.” His 
opening chapter on ‘‘What We Know 
About Electricity,” and the one following 
it on ‘‘ What We Know About Magnetism,” 
are sufficiently light to hold the attention of 
a reader who is averse to mental gymnastics, 
and yet they are sound and pregnant with 
facts. The middle portion of the work is 
devoted to untechnical considerations of the 
mutual actions between magnets and cur- 
rents ; force work and power; sources of 
electricity; magnetic field and electrical 
measurement ; while the concluding portion 
of the work is devoted to descriptions of 
various forms of electric apparatus, such 
as telegraph, telephone and electric light 
apparatus. Medical electricity and electric- 
ity in warfare, each come in for a separate 
chapter. Possibly, what at once strikes the 
reader fumiliar with standard works, is the 
fact that the book in question contains but 
very few cuts that have not already become 
familiar in the works of Sylvanus P. Thomp- 
son, Preece, Siveright, Maier and Sabine. 
It must be said, however, that these cuts are 
used with permission, and chosen with dis- 
crimination. 





ELECTRICAL NEWS. 


What is Transpiring in Electrica) 
Circles in the Leading Cities. 


OUR BOSTON LETTER. 


Society of Arts.—A regular meeting of 
the society was held last Thursday evening, 
at the Massachusetts Institute of Tech. 
nology. Mr. Anthony C. White, of the Bel] 
Telephone Company, read a paper on “A 
Combination Voltmeter and Ammeter for 
Battery and Electric Light Work,” which 
was listened to with interest by a large num- 
ber of members and their friends. 

The Business Men and citizens of Marlboro 
and Hudson, Mass., are much interested in 
the matter of an electric railway which shal] 
connect the two towns. The Marlboro 
Street Railway Company, an electric concern 
having this scheme in view, has petitioned 
the legislature for authority to increase its 
capital stock to $100,000. The legislative 
committee is to give a hearing on the matter 
next week, at the State House, 

Shocking Questions.—A correspondent of 
the Boston ‘Globe, writes to that paper for 
answers to the following questions. It is, 
presumably, one of the effects of the dis- 
cussion now prevalent in this city, in regard 
to electricity in general : 

“1. If a man should hang suspended by one hand 
from a wire through which a current of electricity 
was ing—the overhead wire of the West End 
Railroad, for instance—would he receive a shock ? 

‘*2. Would he, if hanging by both hands, a circuit 
being gant completed ? 

“3. Would he receive a shock when hanging by one 
hand, his feet touching the ground ? 

4, a current flow through the underground 
wire of the West End Railroad ? If so, why is not a 
shock received when one foot is placed on each rail. 
as a circuit would apparently be completed ?” 

Augusta, Me.——Now that the building of 
an electric railroad between Augusta and 
Haliowell is assured, and the contract has 
been placed. people are interested to know 
something about the running of the road. 

Trips will be made every half hour be- 
tween the two cities in the busy season, and 
every three-quarters of an hour at other 
times. 

The fare will be placed at five cents for 

any distance, long or short. Should the 
road be extended to Gardiner, 10 cents is to 
be the fare between that city and Augusta. 
* The road will not be opened for travel 
until July 4, when a grand celebration is to 
occur at the trotting park in honor of the 
event, a big horse race to form part of the 
attraction. 

Property along the line of the road be- 
tween the State House and Hallowell is sure 
to augment in value. 

The gentlemen who have contracted to 
build the road are W. B. Furgerson, Salem, 
Mass., and E. P. Shaw, Newburyport, re- 
sponsible men connected with the Thomson- 
Houston Company. They begin work at 
once on the opening of the season. 

Electric Wire Rules.—The Boston Manu- 





‘facturers’ Mutual Fire Insurance Company 


has adopted a set of rules for the protection 
of property insured by the company from 
fire caused by electric wires. Foreign elec- 
tric wires may not be attached to buildings. 
Wires required in a building must enter it 
bear the station of the night watchman, and 
be guarded by lightning arresters and pro- 
tectors against strong currents. These pro- 
tectors must be safely and accessibly located 
near the point of entrance of the wires, and 
without ground connection. Lightning ar- 
resters are to be placed between the protec- 
tors and the electrical apparatus within the 
building. Ground wires for the lightning 
arresters must not be attached to gas pipes. 
Waterproof insulation is demanded, and no 
wire may enter at a distance of less than 
three inches from another wire or conduct- 
ing material. Wires carrying high tension 
or strong currents must be so strung that, if 
a break should occur, contact with other 
wires shall be impossible. High and low 
tension wires in the same yard must be kept 
so far apart that no contact or cross arc can 
be made. 

Electric Train Signaling.— There have 
been many attempts to substitute electricity 
for the bell cord, but up to the present time 
all the devices have proved defective. One 
of the trains on the Boston, Revere Beach 
and Lynn Road, was equipped some six 
months ago with a new device, and thus. far 
it has proved a success. Last Thursday after- 
noon, by invitation of the Johnston Electric 
Train Signal Company, a number of gentle- 
men were treated to a public exhibition of 
the device. Leaving Boston on the 2 o’clock 
train over the Revere Beach Road, the run 
was made to Lynn and return, the signal 
being worked several times very successfully. 
The Johnston system consists of a web- 
covered wire cable, which is suspended in 
the-center of the car, and, by means of coup- 
lings between the cars, forms a continuous 
line from the rear platform to the engine. 
At regular intervals the cable is tapped and 
push buttons applied ; these span the wire, 
and when the buttons, which are encased in 
rubber, are pressed, the contact issure ; dust 
and water cannot get at the bronze points to 
rust or impede the action. Simultaneous 
with the touch of the button, the bell in the 
engine vibrates. On the return to Bostop 
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the guests were taken to Young’s, where a 
fine lunch was served. 

Vulcabeston.—The Johns-PrattCompany, 
of Hartford, Conn., have furnished us the 
following interesting facts in regard to their 
now famous ‘‘ Vulcabeston” or vulcanized 
asbestos: ‘‘Two years ago we were asked 
by one of the well known electrical manu- 
facturing concerns, if we could furnish them 
with an insulating asbestos washer. We did 
so, and our customers were so well pleased 
with the material that they began ordering 
pieces of other shapes and sizes, where they 
particularly needed a strong, durable insul- 
ation. Our business in this department has 
grown so that we now number among our 
customers most of the large electrical com- 
panies of the country, and we are compelled 
to run part of our works 24 hours per day, 
and still are behind our orders in this line of 
goods. . Vulcabeston, judging from our 
orders, is in special demand for large, heavy 
work ; most of our out-put at present being 
for dynamo, motor and railroad work. To 
the fibrous composition is due the great 
strength of vulcabeston. It is moulded in 
the plastic state, and pressed to the desired 
form under from 50 to 500 tons pressure to 
the squareinch. Our asbestos packings are 
meeting with success, and the demand for 
these goods is making us exert ourselves to 
the utmost to fill our orders.” 

‘Practical Uses of Electricity.’’—Over 
100 members of the Boston Boot and Shoé 
Club listened to interesting addresses on the 
ubove subject, last Thursday evening, from 
such well known men as the following: 
Prof. Elihu Thomson, Thomson-Houston 
Electric Company ; Prof. Charles R. Cross, 
Institute of Fechnology ; Mr. F.S. Hastings, 
Edison Electric Company, New York; Mr. 
Hl. M. Whitney, president West End Rail- 
road Company ; Mr. C. A. Coffin, vice-presi- 
dent and general manager Thomson-Hous- 
ton Company ; Mr. J. N. Smith, vice-presi- 
dent Thomson Electric Welding Company ; 
Mr. H. A. Royce, general manager Thom- 
son Electric Welding Company ; Mr. B. F. 
Spinney. BS. lL. ©. 

Boston, Jan. 27, 1890. 





OUR WASHINGTON LETTER. 


The American Automatic Protector Com- 
pany, $100,000, $10 shares, is organized in 
Washington, D. C., to exploit the device in- 
vented by J. E. Crandall to protect telephone 
wires from lightning and electric lighting 
currents. President 5. M. Bryan and other 
Washington telephone men are the leading 
spirits in this uhdertaking. 

Perpetual Motion is an accomplished fact. 
A practical and effective machine has been 
running in Washington for several years. 
It consists of a large hopper ; a case enclosing 
some simple wheels and rollers operated by 
a crank, andaspout. The spout discharges 
into the pocket of an inventor who turns the 
crank. Just before one inventor gets tired 
of turning another takes his place, and the 
machine grinds on forever. What goes in at 
the hopper can be ascertained by inquiring 
of almost any ambitious capitalist about the 
Federal city. Just now Teknor is at the 
crank. The power that impels him is faith 
in a primary battery of wonderful merit. It 
is said to develop energy unlimited without 
the consumption of a particle of material, 
and, at last accounts, it was expected to keep 
up this operation and turn out large quantities 
of surplus zinc. Tae composition of the 
battery is not to be made public until foreign 
patents are obtained. 

Telephone Legislation.—A few cantank- 
erous telephone subscribers in Baltimore are 
urging the passage of a bill by the Maryland 
legislature, fixing the maximum charge for 
exchange service at $3.00 permonth. There 
is not the slightest chance that the bill will 
becomea law. Its advocates will, undoubt- 
edly, follow the example of many other 
malcontents, by settling their accounts and 
trying to lead the public to forget their 
absurd course. 

The Post Office Department has found the 
Stamp-cancelling machines, now on trial in 
several of the larger post offices, very useful, 
and there is a probability that as many as a 
thousand of them will be put in operation 
within a year. The plan of driving them 
with 14 horse-power electric motors has not 
proved as successful as desired, for the 
reason that, in a number of places, the cur- 
rent supplied from central stations has been 
too unsteady and intermittent. Post offices 
provided with independent lighting plants 
have less trouble than those dependent upon 
outside plants. The service demands some 
motive power that will be reliable and avail- 
able at all times, day and night, and a motor 
that does not make much noise. 

The Columbia Aluminum Company, char- 
tered in Virginia, $3,000,000 capital, $25 
shares, proposes to establish works in Wash- 
ington, D. C., for extracting aluminum 
from North Carolina clay, by a process in- 
vented by Julius Emmner, Jr. It is ex- 
plained that the operation is by ‘‘ combined 
electricity, fusion and distillation,” and it 
is claimed that the cost will not exceed 25 
cents per pound of metallic aluminum, 96 
per cent. pure. Mr. Emmner has invented 
some improvement in storage batteries, in 





which aluminum supports for chloride of 
aluminum, as an active material, is to be 
used, and he expects to require large quan- 
tities of the metal for that purpose. This 
gentleman was the originator of the Emmner 
Telephone Company, which enjoyed a short 
existence until enjoined by the American 
Bell Telephone Company. 

The Northern and Southern Electric Com- 
pany, of Beverly, Mass., has presented a 
petition, signed by a goodly number of 
Massachusetts citizens, to the House of 
Representatives, asking Congress to adopt 
the electric vote-recording machine invented 
by John A. Enos, patent No. 287,649. 
Propositions of this character have been be- 
fore Congress frequently for years and have 
received no encouragement. An arrange- 
ment which will correctly record a simul- 
taneous vote by the members of a legislative 
body is just what Congress does not want. 

A Railroad to the Tomb of George Wash- 
ington.—The Washington and Mount Ver- 
non Railway Company has been chartered 
by the Virginia legislature, with the right 
to use electricity as a motive power. he 
line, which will pass Arlington and Alex- 
andria, will be about 20 miles in length. Of 
the incorporators, George Truesdell, presi- 
dent of the Eckington Railway, is best known 
to electrical people. G. C. M. - 

Washington, D. C., Jan. 25. 


OUR CHICAGO LETTER. 

The Chas. Munson Belting Company have 
closed a contract with the Central City Rail- 
way Company, Peoria, for 114 feet 42 inck 
belting and 300 feet 12 inch belting, which 
will be used in driving generators. 

H. Ward Leonard and Mr. Herrick arrived 
in the city Monday, and were present at the 
Club meeting in the evening. 

The Chicago Electric Club held a meeting 
Monday evening. The minutes of the pre- 
vious meeting was read by the secretary, also 
the agreement of the Eastern delegates to 
accept of the hospitality of the Club, on 
February 10, while en route to the convention 
at Kansas City, after which an instructive, 
interesting and amusing paper was read by 
Mr. Foree Bain, entitled ‘‘ Experience as a 
Teacher in Electrical Engineering.” Mr. Geo. 
Cutler, made a few remarks in reply to the 

per. It was then moved and carried that 
a vote of thanks be given Mr. Bain for the 
evening’s entertainment. 

Geo. B. Shaw, manager of the National 
Electric Company, of Eau Claire, Wis., was 
at the Sherman House this week. 

The Markle Engineering Company, of 
Detroit, have a new porcelain cut-out, which 
they will soon place on the market. 

Mr. Geo. Cutler has placed Mr. D. T. 
Everts on the road as his representative. 
Mr. Everts is commended to the kindly 
acquaintance of thé electricalindustry. Mr. 
Cutler has added a repair shop to his ware- 
rooms on Adams street, using an Excelsior 
arc motor for power; he is also in receipt 
of a large stock of constant potential lamps 
of the Bernstein make. D. B. D. 

Chicago, January 24th. 


SOUTHERN ELECTRICAL NEWS. 

Ocala, Fla.—A 50 arc and series incandes- 
cent light plant has been placed in the exposi- 
tion building. 'Thomson-Houston system. 

Jacksonville, Fla.—A 1,300 arc and incan- 
descent plant is being placed for city light- 
ing. Thomson-Houston system. 

Brunswick,.Ga., has started a new Thom- 
son-Houston plant of 100 arc lights. 

Americus, Ga.—The Americus street rail- 
way is in running operation under the 
Thomson-Houston system. 

Goldsboro, S. C., has been supplied with 
650 incandescent and 50 arc lights. Thom- 
son-Houston system. 

Fernandina, Fla., has increased its elec- 
tric light plant 650 lights. Alternating Thom- 
son-Houston system. 

The Atlanta Exchange of the Southern 
Bell Telephone Company has recently 
received large shipments of hard drawn 
copper wire, for the purpose of giving all 
their subscribers a common return wire, 
virtually making the exchange a metallic 
circuit exchange.—Superintendent Cole has 
recently returned from an extended business 
trip in Alabama.—An electric club is in 
process of formation in Atlanta, consisting 
of all the leading electric light, street rail- 
way system, telephone, telegraph, phono- 
graph men, and all interested in electricity. 
About 30 names have thus far been signed. 

A Much Travelled Telephone Man.— Mr. 
A. W. Prior, formerly chief operator in the 
telephone exchange, arrived in this city on 
the 18th, from Australia. Mr. Prior is one 
of the most thoroughly equipped telephone 
men that could be found. Since leaving 
Atlanta, two years ago, he has personally 
inspected all the large exchanges of the Old 
Country, making a thorough examination of 
the telephone business in London, Paris, 
Berlin, Bombay, India ; and thence sailing 
direct to Australia (Melbourne). He has 
resided in Australia for more than a year, 
and has investigated the various systems of 
telephones in use there. He has temporarily 
assumed the management of the Anniston 
telephone exchange in Alabama. 

Atlanta, Ga., Jan. 18,1890. F. E. C. 








Electrical Testing in New York. 
(Written for the Esxzcrricat Review, by Herbert 
Laws Webb.] 


Fine testing with delicate instruments is 
carried on in New York under very disad- 
vantageous conditions. Of all the great cities 
of the world, New York is about the last 
which a careful and painstaking electrician 
would choose to do work in with a Thomson 
galvanometer. 

Of what avail is it to a man to have a 
brilliant set-out of keys and switches of 
shining brass and darkly gleaming hard 
rubber, a tip-top Marshall condenser and a 
superb Wheatstone bridge, if his ‘‘ spot” is 
constantly wandering over the scale in an 
erratic and most intensely aggravating man- 
ner before he presses down a lever, or pulls 
out a plug? What reliance can he place 
upon his deflection if that wayward spot 
oscillates 30 or 40 degrees when the needle 
is deflected into the hundreds, and never goes 
back twice to the same zero? Again, how 
can he hope to read with that exquisite ac- 
curacy which is a “‘ spot-watcher’s”’ delight 
and pride, if the spot is jumping up and down 
on the scale at a ‘‘ frequency” of 100 per 
second? 

That little spot of light is the key to the 
whole situation. If it is not free from oscil- 
lations and vibrations, the whole outfit is 
next to useless. Bridge, condenser, keys and 
switches are so much brazen mockery, and 
the electrician’s frame of mind is truly the 
abomination of desolation at his inability to 
conquer the vagaries of that volatile spot. 
The causes of the vagaries may be summed 
up in three words—machinery, elevators and 
elevated railroads. The electric light machin- 
ery which is to be found in the basement of 
nearly every large building in New York, 
maintains everything above it in a constant 
state of vibration, to which the needle of a 
reflecting galvanometer, suspended by a sin- 
gle fibre of raw silk, is extremely sensitive ; 
hence the trepidation of the spot. The ele- 
vators, ceaselessly ascending and descending, 
and the trains on the elevated railroads, 
produce direct magnetic disturbance of 
powerful effect; hence, the oscillations 
before referred to. 

The proper position for a reflecting gal- 
vanometer is on a pedestal of masonry built 
on a good foundation and not in contact with 
the flooring, or, infact, with anything capable 
of imparting the least vibration; it should 
also be away from the neighborhood of any 
moving masses of iron, so as to secure free- 
dom from magnetic disturbance. Such con- 
ditions are unobtainable in New York, or at 
any rate, in the lower part of the city, and 
we are obliged to set up our instruments on 
upper floors of lofty buildings shaken from 
their very foundations by heavy machinery, 
with elevators running within a few feet of 
the testing-room, and trains passing a few 
yards further off every minute or so. 

A reflecting galvanometer placed on an 
ordinary bench in such a situation is 
absolutely useless. Expedients have to be 
resorted toin order to get rid of the dis- 
turbances. The vibration is got rid of by 
placing the galvanometer on a shelf sup- 
ported by long brass springs from a bracket 
fixed on the most solid wall available, and 
the other instruments are set up on a separate 
bench or table. But the slinging shelf is 
apt to be a trial to the electrician’s patience 
and a source of peril to his soul. Let him 
catch his sleeve in the galvanometer leads, 
or brush ever so lightly against one of the 
springs, and the mirror receives a sudden 
shaking up, throwing the spot into violent 
convulsion for an indefinite space of time. 
However, occasional convulsions are better 
than perennial St. Vitus’ dance, and the 
springs are imperative in buildings where 
there is machinery constantly at work. 
Mounted in this way satisfactory results. can 
be obtained with a well constructed astatic 
galvanometer, if it is sufficiently far removed 
from the influence of elevators and other 
moving masses of iron, If such disturbing 
agents are at hand, however, an iron sbield 
encasing the galvanometer becomes necessary, 
perhaps the best form being an old safe. 
With a ‘‘ dead beat” instrument such a 
shield isan absolute necessity, if any degree 





of sensitiveness is required, as the needle, 
being non-astatic, is then extremely sensitive 
to magnetic influence. 

The subject might be enlarged upon to a 
considerable extent, but enough has been 
said to show that the lot of an electrician 
who has fine testing to do in New York is 
anything but a happy one. Perhaps some 
day he will no longer be a ‘‘slave of the lamp,” 
but will be able to search out his megohms 
and microfarads and ohms at less cost to 
his eyesight and his temper than at present. 
Already some steps have been made in this 
direction, and others may be approaching 
through thedim future. It is not unlikely 
that that marvellously sensitive instrument, 
the telephone, which picks up so many cur- 
rents never intended for it, may some day be 
turned to account for accurate testing, as it 
already has been for localizing faults. The 
writer does not at present see his way clear 
to devising a substitute for the aggravating 
spot; if he did, readers of the REVIEW 
would first learn of it through another 
column, nearer the end of the paper, but it 
is not too much to hope that eventually some 
such device will be given to the electrical 
world, and the inventor will, nodoubt, meet 
with his due reward, and will certainly earn 
the gratitude of electricians engaged in test- 
ing under such conditions as are prevalent in 
New York. 


GENERAL ELECTRICAL NOTES. 
The Mitchell-Vance Company has with- 


drawn from the Electric and Gas Fixture 
Manufacturers’ Association. 





The Kinsman arc lamp (low voltage) has 
been purchased by the Edison interests, 
This takes in, also, the Kinsman Construction 
Company. 

An unique and serviceable calendar 
has been received at this office, from the 
Central Electric Company, of Chicago. The 
lettering is formed of conventional lightning 
flashes, and ‘‘ Okonite” holds a prominent 
place. 


Mr. Daniel L. Gibbens has resigned from 
the Board of Electrical Control, of this city, 
his resignation having been forwarded to 
Governor Hill early last week. Up to the 
present time a successor has not been ap- 
pointed. 

The Consolidated Gas and Electric Light 
Company, of Westchester county,. has been 
formed by Charles B. Ludwig, Brooklyn ; 
Harold 8. James and Arthur B. Elbecke, 
New York; Hanford M. Henderson, Port 
Chester, and Leonard G. Levy, Newark, 
N.J. The operations of the company will 
be carried on in the towns of Rye, Mamaro- 
neck, New Rochelle, Harrison and Scarsdale. 

Referring to the decision in the Brush-Swan 
case the final clause states that the decision 
shall ‘‘not interfere with any existing con- 
tracts made by the Brush Company with local 
companies, or restrain the Brush Company 


from furnishing supplies and apparatus for 
established plants.” The Thomson-Houston 
ny say they are content so long as the 

rush Company can continue to furnish its 
present stations, and that the Brush Com- 
pany, which it controls, will get all the profit 
from future business, whether done by the 
Thomson-Houston or Brush-Swan Company, 
inasmuch as the Brush-Swan Company, 


having no manufacturing license, is bound 


under the contract to secure all its apparatus 
from the Cleveland Company. 

Exhibitors at Kansas City Convention : 
Edison Machine Works, Sprague E. Ry. and 
Motor Co., Eddy E. Motor Co., C. & C. E. 
Motor Co., ELectricat Review, Electrical 
World, Western Electrician, Electrical En- 
gineer, Electrical Power, Electric Age, Electri- 
cal Industries, Modern Light and Heat, Cen- 
tral Electric Mfg. Co., Eau Claire, Wis. ; 
Gate City E. Co., Kansas City ; Okonite 
Co., Nat. Carbon Co., Cleveland ; South- 
western E. oy Co., Standard Carbon 
Co., Jewell Belting Co., Chas. D. Jenne 
& Co., Chas. A. Schieren & Co., Royal Sil 
Mfg. Co., James. N. Queen & Co., Phoenix 
Glass Co., Ansonia Brass and Copper Co., 
Detroit Motor Co., Fred. H. Whipple, West- 
ern Instrument Co., American Electrical 
Works, Palermo Mica Co. Also the follow- 
ing will probably exhibit at Kansas City: 
Central Electric Co., Chicago; Simplex 
Electrical Co., Boston ; Solar Carbon Co., 
Pittsburgh ; Munson & Co., Chicago; 
Ricker Electric Motor Co., Brooklyn. 
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x» The recent storms have caused much 
destruction of property throughout the 
country, especially among the telegraph and 
telephone companies. At Rochester, N. Y., 
the electrical service was entirely destroyed 
for a considerable time, including the fire 
alarm system. 


»*, The first submarine telephone line 
—ruuning between Montevideo and Buenos 
Ayres, A. R.—is 32 miles long, the entire 
length with the overland line being 180 miles. 
There are five intermediate stations, all of 
which can telephone and telegraph simul- 
taneously with all the other stations. 


y*, C. F. Annett, general manager of the 
Rocky Mountain Telephone Company, says 
that the business of communicating verbally 
with one another, by wire, owt in that region, 
is becoming very fashionable among the 
people, which naturally gives his corporation 
all it can attend to. ‘*‘ We now have speak- 
ing connection,” continued Mr. Annett, 
‘with 150 towns. Our longest continuous 
line extends from Nephi, south of Salt Lake, 
to Franklin, Idaho, on the north.” 


x, The Telephone Exchange at Cam- 
bridge, Mass., has now 12 metallic circuits 
in operation, which are said to be giving 
good satisfaction, and appear to be the only 
remedy for the existing troubles. The first 
of March is now set as the time for the re- 
moval of the Cambridge Exchange to the 
new Insurance Building. The delay is 
caused by the difficulty in getting the neces- 
sary cables made, owing to the many orders 
on band by the manufacturers. 


x*, An employé of the Chicago Telephone 
Company walked into the city clerk’s office 
a few days ago and asked to be shown the 
general telephone. It was pointed out to him, 
and in five minutes he had the wires cut and 
had walked off with the instrument. All the 
other city departments were served in the 
same way. The company claims that the 
city has not paid for the use of the tele- 
phones; but an official said that when the 
company was granted the privilege to string 
its wires a condition was that the city depart- 
ments were to have the telephones free of 
charge. 


«*, Anelectric railway ordinance has been 
adopted by the Indianapolis, Ind., board of 
aldermen which will be of interest to the 
electric railway and telephone interests of 
the country. The following section is es- 
pecially interesting: ‘‘ That if electricity is 
adopted and the overhead system used, then 
the Citizens’ Street Railway Company shall 
place iron poles between their double tracks 
and suspend the wires from an arm on the 
said poles, and the said poles, wires and fix- 
tures shall be so placed and maintained as 
not to interfere with the reasonable.and pro- 
per use of existing telephone wires.” 


x", Telephones and speaking tubes are of 
greater antiquity than most persons are 
aware. The speaking tube is a contrivance 
mentioned in ancient writers, and comes 
down to us.or survives just as candles and 
oil lamps have not been altogether super- 
seded by gas and electricity. In 1667, Robert 
Hooke, of London, described how he trans- 
mitted sound by means of a wire to con- 
siderable distances. Wheatstone described 
his ‘‘ telephone” in 1821, and in 1854, Ch. 
Bourseul said: ‘* Suppose a man speaks 
near a movable disk sufticiently pliable to 
lose none of the vibrations of the voice, that 
this disk alternately makes and breaks the 
currents from an. electric battery, you may 
have at any distance another disk which 
will simultaneously execute the sane vibra- 
tions. It is certain that in a more or less 
distant future, speech will be transmitted by 
electricity.” 





«*, Nine miles of the telephone line be- 
tween Zanesville and Cambridge, Ohio, has 
already been completed. 


x", At a meeting of the directors of the 
New England Telephone and Telegraph 
Company, held in Boston on the 22d inst , a 
dividend of $1.25 per share was declared, 
payable on Saturday, February 15, 1890, to 
stockholders of record at thecloseof business 
on Friday, January 31, 1890. The transfer 
book will be closed from February Ist to 
February 14, 1890, both days included. 


——9emse 


Electric Transmission of Power at 
Bourganenf. 


The source of power is a waterfall situ- 
ated at ‘‘ Les Jarrauds,” on the Maulde, a 
distance of 14 kilometers from Bourganeuf. 
The water actuates a horizontal turbine 
which is capable of giving out a maximum 
power of 130 horse-power at a speed of 150 
revolutions per minute. From the turbine 
the power is transmitted to the dynamo on 
the floor above by meaus of two belts, there 
being two pulleys on thedynamo. The gen- 
erator has two armatures, both on one axle; 
they are wound with wire 2.2 mm. in diam- 
eter, and have each a resistance of 2 ohms. 
The section of each wire is 3.8 square mm., 
thus giving a section of 7.6 square mm. for 
the current, which may be 35 amperes with- 
out excessive heating. The two armatures 
are joined up in series, and can give an E. 
M. F. of 5 to 5.5 volts for each revolution 
per minute, 

The electro-magnets are separately excited 
by a current of 20 amperes and 90 volts. 

The line is metallic, and consists of a 
siliceous bronze wire 5 mm. in diameter, 
carried on porcelain insulators. The total 
resistance of the line is 23 ohms ; the insula- 
tion is found to be very perfect, even in wet 
weather. 

The motor is of exactly the same type as 
the generator, and is also separately excited, 
current being taken either from one of the 
lighting dynamos or from a battery of ac- 
cumulators. The motor is used to drive the 
dynamos which supply current for lighting 
the town ; these are Gramme dynamos, giv- 
ing an output of 250 amperes and 120 volts. 

At some preliminary experiments made 
with the generator and motor before they 
were installed at Bourganeuf, with an arti 
ficial line of 30 ohms, the lighting dynamos 
gave collectively an output of 385 amperes 
and 112 volts when the generator was devel- 
oping 22 amperes and 3,750 volts. In a 
second experiment, with 25 ohms resistance 
in the line, the lighting dynamos gave 376 
amperes and 115 volts when the generator 
was giving an output of 20 amperes and 8,550 
volts. The lighting dynamos used having a 
commercial efliciency of 80 per cent., whilst 
the Deprez dynamos are said by the author 
to have a commercial efficiency of 90 per 
cent., the results actually obtained might be 
improved upon ; and there is no doubt that 
a power of 60 horse-power might be obtained 
at Bourganeuf with 100 horse-power at the 
turbine at ‘‘ Les Jarrauds.”——-Comptes Rendus, 
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A Sensational Electric Lighting Scheme. 


It has come to our ears, says a London 
exchange, that a most extraordinary enter- 
prise is on foot in Derbyshire. According 
to our informant, a peculiar formation ex- 
ists in one of the lead lines in that country. 
Not only is there a marked stratification of 
almost pure lead, in the form of thick 
plates, but by a natural chemical action, 
not easily explainable, the plates are coated 
evenly with peroxide of lead. Several en- 
terprising capitalists have, it is said, taken 
advantage of this remarkable arrangement, 
and have succeeded in making a case of in- 
sulating and acid proof around and under 
the whole formation. The next step will be 
toerect a large number of lightning con- 
ductors in the vicinity of the mine to charge 
the vast ‘‘accumuletor,” and the supply to 
be obtained from one electrical storm of 
ordinary severity, will, it is expected, be 
sufficient to light the entire country, yielding 
at least 10,000 ampere hours. 





The Cincinnati Case.—The Telephone 
Side. 

Electricians and capitalists all over the 
country are awaiting with interest the dcci- 
sion which will be rendered by the Superior 
Court of Cincinnati, in the case of the City 
and Suburban Telegraph Association vs. The 
Mt. Auburn Incline Plane Street Railroad 
Company, operating the Sprague system. 

It will be remembered by readers of the 
ELectricaL Review that this is a test case 
of the telephone vs. the single trolley system 
of electric railways. Expert testimony has 
been profuse and profound on both sides, 
and it will be of interest to our readers to 
note what Mr. Nelson W. Perry, E. M., of 
Cincinnati, has to say as an expert for the 
plaintiff, at the request of their counsel. 

Mr. Perry’s testimony follows: 

The questions involved apparently are : 

lst. Has the telephone company a right to 
the monopoly of the earth as a return for its 
current, and, as a corollary, does it, by the 
use of such a return, monopolize the earth ? 

2d. If it has not, does the electric road, 
with ground return, offer greater objections 
than other currents using the ground, and if 
it does, as a corollary, has it a right to the 
monopoly of the earth as a return ? 

8d. If neither is entitled to a monopoly of 
the earth as a return, how can the interfer- 
ence be remedied ? 

4th. If it can be remedied by both parties, 
which should be compelled to make the 
change ? 

5th. If the telephone company should 
make the change, and the railroad remain the 
same, would all danger be obviated ? 

6th. If the railroad company should make 
the change, and the telephone system remain 
the same as at present, would all danger be 
obviated ? : 

7th. Which wires are per se dangerous ? 

8th. Does the railroad interfere with the 
telephone, or the telephone interfere with 
the railroad ? 

We will show that the answers to the 
above are as follows: 

1st. The telephone company has not the 
right to monopolize the earth as a return cir- 
cuit for its electric current ; neither has the 
railroad company. 

To the corollary : The telephonic current, 
by utilizing the earth for a return, does not 
by so doing either monopolize the earth nor 
the air, but the railroad company’s current 
does both. 

2d. The electric road, by using the earth 
as a return for its current, does offer greater 
objections than any other electric currents 
now in use, except the alternating currents, 
because of its variable character and high 
E. M. F. 

3d. Danger to life and property can only 
be completely removed by forbidding the use 
of the earth as a portion of the circuit of 
any high potential electric current. 

Leakage and induction may both be com- 
pletely prevented if either circuit be wholly 
metallic and properly constructed. 

4th. If the railroad should make the 
change required, and the telephone circuits 
continue as now, all danger, both to life and 
property, would be avoided. 

6th. If the telephone company should 
make the change required, and the railroad 
company’s circuits continue, the danger to 
life and property would be slightly lessened, 
but by no means entirely removed. 

7th. All high potential currents are dan- 
gerous per se. On the other hand, no tele- 
phonic currents are, under any circum- 
stances, dangerous. 

8th. The railroad company’s current inter- 
feres with the telephonic currents. The lat- 
ter do not in any way interfere with the 
former. 

(I.) It is an admitted fact that the tele- 
phone service is interfered with by the opera- 
tion of the single trolley (ground return) 
electric railroad. It is in evidence that this 
interference is caused in three distinct ways, 
viz: 

1st. By leakage. 

2d. By static induction. 

3d. By dynamic induction. 

It is a law in the flow of electricity that it 
will distribute itself throughout all paths to 
which it has access in proportion to their 
conductivity. 

If, now, two currents of unequal strength 
use the earth as a common return conductor, 
the stronger current, while it will, in most 
part, return by the earth, will overpower the 
weaker current to a greater or less extent, 
and return partly by the metallic path of the 
latter in conformance with the law above 
enunciated. 

In the case in question, a portion of the 
powerful street railroad current utilizes the 
telephonic wires as a part of its return cir- 
cuit. 

There is, as a matter of fact, no interfer- 
ence of electric currents in the ground, as 
there may be thousands of currents crossing 
each other in the earth in all conceivable 
directions, and yet each individual current 
will preserve its integrity and identity. It is 





only when a foreign current gets on to g 
specially prepared path, such as the tele- 
phone wire, or, in other words, trespasses 
upon private property, that disturbances are 
noticed. 

The telephone company does not ask a 
monopoly of the earth for its return circuit— 
it merely demands a right to use the earth 
for such purposes, and concedes the same 
right to all other electric currents. 

t claims that it uses such a current-as not 
to interfere in any way with any other elec- 
tric currents using the same common return 
and demands that if the electric railway uses 
this same common highway. that it shall do 
it in such a way as not to interfere with its 
use by others. 

It claims, also, that in this case the electric 
railway comes in and not only utilizes the 
common highway—the earth—but actually 
trespasses upon the private property—the 
wire—of the telephone company. 

As before indicated, the telephone com- 
pany uses a current in such a way and of 
such a character that it does not and cannot. 
in any way, interfere with the use of this 
common highway—the earth—by any other 
electric current ; it is, therefore, not trespass- 
ing on the rights or property of others by so 
using it. 

2d. Static induction. 3d. Dynamic induc 
tion. Both of these disturbances ure due to 
action at a distance independent of the earth, 
but in this case propagated through the air. 

The monopoly or use of the earth does not 
necessarily enter into this question at all, as 
both classes of disturbance may exist where 
the latter does not in any way form part of 
either circuit. 

If two wires be near together and _par- 
allel, and a steady uniform current of elec- 
tricity be passed through one, no current or 
influence can be detected as existing in the 
other, however powerful the current may be. 
If, however, this current be caused to vary 
rapidly in strength, then will electric cur- 
rents be induced in the second parallel wire, 
and the strength of these induced currents 
will be the greater, the greater the variation 
in strength of the primary current, the nearer 
the two wires be together, and the greater 
the distance through which the two wires are 
parallel. The current used by the electric 
railroad is necessarily subject to greater 
and more rapid variations than any other 
electric current now in use, except the alter- 
nating current, and, therefore, is more objec- 
tionable than any other power or electric 
light currents now in use, except the one 
mentioned. 

The telephone company claim that al- 
though the current they employ is one of 
varying strength, yet this variation is so 
slight as to be detected in no other way than 
by its own very delicate instruments ; that it 
does not and cannot, in any way, interfere 
by induction or leakage with any other exist- 
ing or known electric currents. 

t also claims, and it is in evidence, that 
the electric railway employing a ground or 
earth return does use a current of such varia- 
bility as to render the air (another common 
highway), for considerable distances through- 
out the length of the road, unfit for the loca- 
tion of telephonic wires—in fact, that the 
electric railroad using the earth return, 
monopolizes the earth by leakage and the 
air by induction for considerable distances 
throughout the length of the track; and, 
furthermore, it is in evidence that telephone 
lines may not even pass through this dis- 
turbed pre-empted district without being 
rendered useless, and also that all other tele- 
phone lines not lying within the disturbed 
district, but which may be, at any time, 
connected with lines so lying, are also dis- 
turbed because of this very connection. 

The telephone company claims, and it is in 
evidence and is admitted, that there are 
remedies at hand for both of these evils, and 
that these remedies may be applied by either 
party ; and it is still further claimed, and in 
evidence, that there is but one remedy, viz, 
by employing a complete metallic circuit for 
either or both of the currents. 

If the railroad company employ a double 
overhead system (double trolley), viz, a 
metallic return instead of the earth, the 
trouble of leakage, before referred to, cannot 
exist. In the case of all powerful currents, 
this leakage may become extremely danger- 
ous, and interfere not only with telephonic 
but other harmless circuits, 

It is also in evidence and admitted that if 
a metallic circuit be used, and the outgoing 
and return wires ‘of said circuit take the 
same route and keep close together, that all 
inductive effects are entirely neutralized, and 
disappear. If, therefore, the electric railroad 
uses a metallic return, and carries that re- 
turn wire back parallel and near to the ‘‘ out- 
going” wire, it will then leave free for other 
uses the surrounding air, and inductive 
effects will disappear. 

Other high potential currents, such as elec- 
tric light currents, although they are, with 
the exception of the alternating current sys- 
tem, very steady, and, therefore, less capable 
of producing inductive effects, nevertheless 
are forced not only to use a metallic circuit 
by the underwriters, as a necessary protec- 
tion against fire and danger to life, but also 
return parallel and by the same route to pre- 
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yent injury to other lines by induction. The 
rules of the fire underwriters strictly pro- 
hibit the use of the ground by all electric 
light and power currents, but permit the use 
of the same by telephonic and telegraphic 
currents, because they are perfectly harmless. 

The telephone company may, indeed, pro- 
tect itself by making its circuit metallic, and 
thus, by avoiding the ground, prevent the 
leakage of its own current —a current so in- 
finitesimally small that its existence cannot 
be demonstrated in any known practical way 
—and by bringing its return wire back by 
the same route, parallel to and near to the 
outgoing wire, it may shut out the powerful 
induction of other currents and prevent its 
own inductive action which cannot disturb 
avy other wires. 

jn other words, the telephonic current is 
such that it may use the ground as a return 
circuit without in any way unfitting it for 
other uses. The electric railroad cannot so do. 

It may also traverse the air on wires with- 
out in any way interfering with its use by 
other electric wires. The electric railroad 
cannot so do. 

ith. If the remedy is at hand to either 
parity, Which should be compelled to adopt 


lis has been partly answercd. Aside from 
the question of pre-occupation, the question 
appears to me to resolve itself into this. 
Granting that both parties have an equal 
rivt to the use of the earth and air (for the 
air is as much in the question as the earth, 
though not emphasized by the defense), they 
only have such right in so far as, by exercis- 
ing it, they do not interfere with the rights 
of others. 

he question is, if the uses of common 
higitways by both are incompatible, which 
are the transgressors? The telephone cur- 
rent, which can scarcely: be detected, so 
small is it, or the railroad current, with its 
500 or 600 volts, and two or three to a bun- 
dred amperes of current ? 

(he telephonic variation in strength, which 
can be detected only by the telephone itself, 
and cannot, therefore, produce inductive 
fects injurious to other instrumeats, or the 
electric railroad current, whose variation is 
often measured by the horse-power ? 

‘here can be no question as to which is the 
trausgressor, nor is there a question before 


the court as to the existence ot a remedy. 
t is admitted that both parties have a 
remedy; and if that remedy be practical, the 


question is, which must apply it--the com- 
pany whose current is so mild and gentle 
that its presence would not even be suspected 
were not recourse had to instruments of 
the greatest delicacy, or the company that 
uses a current sufficiently powerful to move 
at rapid speed tons of weight at a time ? 

‘hould the question of practicability of 
the proposed remedy be raised by the de- 
fense, we point to the testimony of experts 
and the result of actual practice. 

If it be said, by experts and others on the 
other side, that a double trolley system for 
street railway propulsion is impracticable, 
and cannot be made to work successfully, we 
reply, that other experts, equally credible, 
testify that there is no mechanical or elec- 
trical reason why such a system should not 
work successfully ; more than that, we have 
produced witnesses who state that such sys- 
tums are now and have been in successful 
operation not only elsewhere but right here 
in our midst. 

Not only do electrical experts thus testify, 
but practical railroad men, who should 
know, if anybody does, what constitutes 
practical success, pronounce the system a 
commercial success, and are so well satisfied 

h it, inevery way, that new roads, aggre- 
vauling 19 miles of single track, are now 
under contract in our immediate vicinity, 
based on the success of those already in use. 

The defense claim an advantage in traction 
by passing the current through the wheels 
into the track, which they would lose if they 

bandoned the earth as a return, and they 
placed in evidence a device to prove their 
claim. This consisted of a light iron or steel 
bar resting upon two wheels, and so arranged 
that a current of electricity could be made 
pass from one wheel to the bar—through 
the bar and back again through the other 
wheel (a route which it could not take in a 
single trolley car), and though a current ex- 
ceeding in quantity that usually employed to 
operate a heavily loaded street car was em- 
ployed, the gain in tractive force was just 
one ounce avoirdupois. And this increase 
was due (as testified to by Mr. Farnum, after 
a microscopic examination of the bar) to a 
roughening of the surface due to the exces- 
sive current employed 

It is also significant that this same witness 
for the defense, Ries, would not permit the 
use of a model by which the conditions ex- 
isting in street car practice could be exactly 
duplicated, to be used to test the truth of this 
claim, although the model could not in any 
way be injured by such a trial, and he was 
insured against injury. The device in ques- 
tion was operated to illustrate another fea- 
ture, one that had no relevancy to the case 
whatever, as it did not involve the passage of 
an electric current threugh the wheels to 
the track. It was a device that admittedly 
could be applied to a car operated by double 





trolley quite as well as one operated by single 
trolley, and if it had any virtue, might with 
better grace have been presented by the 
plaintiffs than by the defendants. 

The plaintiffs have proved that the earth 
return is not necessary to the successful 
operation of street cars by electricity. They 
have proved that the double trolley system 
not only practically overcomes all difficulties 
in the earth and air, but is an electrical, 
mechanical, practical and financial success ; 
and the defendants have, to say the least, 
failed to prove any advantage in the way of 
traction obtainable by passing the current 
from the wheels to the rails. It is also in 
evidence that the Mt. Auburn Electric Rail- 
road uses sand in ascending their steepest 
grades. If there was anything in their claim, 
this would be not only unnecessary, but 
actually bad practice. Practice, therefore, 
seems to be entirely in accord with theory, 
that no benefit is derived by thus passing the 
electricity. 

‘The expense to the defendant to remedy 
the evils complained of would be covered by 
the cost of one additional wire extending the 
whole length of the road, and a few dollars 
for each car, to erect an additional trolley 
mast, and make some changes in connec- 
tions. The motors, generators, and remain- 
der of plant would require no change what- 
ever 

On the other hand, should the telephore 
company be compelled to protect itself by 
making a metallic circuit, it is in evidence 
that the number of wires would have to be 
doubled, the old poles would have to be re- 
placed by larger ones, and the entire equip- 
ment of the three exchanges replaced by 
another. 

Furthermore, it is in evidence that the suc- 
cess of the complete metallic circuit switch- 
board is not assured ; that such switchboards 
are still in the experimental stage. 

The only other remedy suggested by the 
defense is the employment of the so-called 
McClure system. It is in evidence that this 
is a remedy only against leakage in the earth ; 
that it does not and cannot in any way clear 
away the trouble due to induction, which 
exists at present chiefly in the air. Placing 
the wires underground does not remove them 
from inductive iufluence unless they be 
doubled also. 

5th. The boards of underwriters have 
unanimously concluded that even the incan- 
descent electric light wires, which usually 
carry an electro-motive force not exceeding 
120 volts, are dangerous to property if 
grounded, and have decreed that all such 
currents must be by complete metallic cir- 
cuit; and the city ordinances (Coppock & 
Hentenstein, 1887, pp. 296, 297) expressly 
states: ‘‘In no case must ground circuits be 
employed, or any portion of the system be 
allowed to come into conducting connection 
with the earth through water or gas pipes, or 
otherwise.” 

It is in evidence that all electric light and 
power currents are ou metallic circuits. This 
is so, not because the metallic circuit is 
cheaper, but because it is not safe to let them 
go into the ground, If, then, insurance men 
will not permit a current of 120 volts and 1 
ampere to go into the ground, why should a 
current of 500 to 600 volts and 3 to 100 am- 
peres be permitted to do so ? 

Danger from electricity is only possible 
when an object—a conductor—touches both 
sides (the positive and negative) of an elec- 
tric circuit. If the ground or earth be used 
for the return, then every article, thing or 
person on the earth, or in any way electric- 
ally connected with the earth, has fulfilled 
half of the conditions for receiving the full 
benefit of the current—they are touching 
one side of the current. If now, by accident 
or design, they come in contact with the 
other side of the current, the other half of 
tue conditions is fulfilled. If the current 
thus touched be such as is employed by the 
telephone company, no possible danger could 
result; but if it were the current used by the 
incandescent light, of from 100 to 120 volts, 
the board of underwriters have agreed that 
it would be dangerous to property. How 
much more dangerous to property and life, 
therefore, would be the current of the elec- 
tric street railway of from 500 to 600 volts? 

It is evident, then, that the telephonic cur- 
rents are harmless, and the railroad currents 
dangerous, per se. 

It follows, therefore, that so long as the 
railroad currents remained grounded—what- 
ever the method employed in transmitting 
telephonic currents—the former will remain 
dangerous, but that if by any means they can 
be made safe in themselves, they will remain 
safe whether the telephone wires be grounded 
or not. 

It is further apparent that since the tele- 
phonic current is per se harmless, no danger 
can come from telephonic wires, however 
they may be strung, unless they first come in 
contact with improperly arranged dangerous 
circuits. 

.... TheGreen Mountain Telegraph Com- 
pany was organized at Peru, Vt., January 
8. J. E. McNaughton of Barnumville is 
president, and W. E. L. Walker general 


manager. 





A Remarkable Case of News Stealing 
in a Mining Town. 

In the winter of 1884-5, I was managing 
editor, city editor and the entire reportorial 
corps of a little daily paper in a Colorado 
mining town. Associated press dispatches 
were out of the question. We hadto depend 
upon the Denver papers, which reached us 
the same evening, for-our telegraphic news, 
but occasionally the trains got snowed up 
in the Pass for a week or more, and then we 
werein a box. On one of these occasions 
we hadn’t had a mail for four days, and 
things were looking blue. 

The town had gas and water works, and a 
big hotel as reminders of its departed boom, 
and it also had a telephone line, which con- 
nected with another little town 30 miles 
further up in the mountains, on a branch of 
the same railroad. The telephone in the 
station 30 miles away was connected every 
night with the one in our office before the 
central office closed, so that in case of an ac- 
cident in the mines we could get the news. 

Several times while using this telephone I 
had noticed that late at night, when all was 
still, the clicking of the telegraph instru- 
ment in the station up in the mountains 
could be distinctly heard over the wire. 
This suggested an idea. 

The railroad wire was used as a news wire 
late at night. If we had anybody with an 
ear acute enough to read that faint ticking 
in the telephone instrument, we could learn 
what was going over the wires. The busi- 
ness manager had been an operator, and a 
good one, Dack in the States. He tried the 
instrument and found that the scheme would 
work. The next morning we had a column 
of ‘‘specials,” including two or three items 
of Washington news, which were of special 
interest just then, as every second man in 
the town was a candidate for some office 
under the incoming Democratic administra- 
tion. 

The editor of the rival paper rushed to the 
telegraph office to inquire what it meant. 
He was told that we had received nothing 
over the wire. With the train snowed up 
on top of the Pass, ‘‘ faking” from the Dep- 
ver papers was out of the question. Yet 
there were the dispatches, and unmistakably 
genuine, too. The wires had been tapped, 
that was certain, but where, when, how ? 
The railroad people ordered an investigation, 
but discovered nothing. Nobody thought 
of the clicking instrument in the closed 


railroad station 30 miles away, and the 
marvellous carrying power of the telephone 
in that clear, still mountain air. 

Our brother editor on the rival sheet 
thought it was a ‘‘ dead, cold fake,” but he 
was afraid to say too much about it, as he 
had run out of paper and we had him at our 
mercy, at least until a train got in. Of 
course, the secret was jealously guarded in 
the oftice, but the ‘* specials” were kept up 
until the train got through. Then we quit. 
The business manager was a conscientious 
man and didn’t believe in stealing news 
when it could be obtained in any other 
way. Besides, he objected to the work.— 
N. Y. World. 





Another Use for the Phonograph. 


The Pall Mali Gazette says: ‘‘ Aninterest- 
ing physiological experiment was made at 
the Edison House, the headquarters of 
Edison’s Phonograph Company in Europe, 
last week. Dr. L. White, of Harley street, 
has a patient who has a defect in his speech 
of a most singular character. The patient, 
a lad of ten, and English by birth, is unable 
to speak his native language but a jargon 
which cannot be understood ; many doctors 
have examined him, but could not exactly 
diagnose the cause of the phenomenon, and it 
was questionable whether the lad spoke the 
same thing twice in the same way, and the 
only way to discover whether he did so or not 
was to get him to speak to the phonograph. 
The lad, in the presence of several gentlemen, 
was asked to speak the Lord’s Prayer and 
thealphabet. Several cylinders were made in 
this way, and when a comparison was insti- 
tuted between the various phonograms, it 
was found that there was no variation in the 
spoken words and that it was quite possible 
for the language which the boy speaks to be 
understood by simply learning the various 
sounds. The phonograms will be exhibited 
before various societies in this country, and 
it is just possible a new disease has been dis- 
covered.’ 
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. There is beauty in the bellow of the 
blast, 
There is grandeur in the blowing of 
the gale ; 
There’s a solace quite aesthetic 
In the lightning so poetic, 
In connection with a wire and a 
rail.— Minneapolis Times. 


--+» The Postal Telegraph Company 
have been placing some very large and high 
poles through Hartford, Conn. The tele- 
graph company gains a new through line to 
Boston. 


..-. The construction force which is 
building the line of the Postal Telegraph 
Company from Fayetteville, N. C., to Wil- 
mington, is within a few miles of the city. 
They are building a first class line and will 
have it completed in about a week. Two 
wires are being strung. 


.... Itis stated as an interesting matter of 
history, that had the electric telegraph been 
in existence in 1814, the great battle of New 
Orleans would not have been fought, as the 
treaty of Ghent had been concluded fifteen 
days previous, on December 24, 1814. The 
news of this treaty of peace did not reach 
Washington until a month after the battle 
took place. Another interesting matter in 
connection with this is, that had the battle of 
New Orleans not been fought, Andrew Jack- 
son would not have been famous. 


The ‘‘ Universal Electric Railway Sig- 
nal Company,” 1103 East Main street, Rich- 
mond, Va., exploits the invention of W. C. 
Walter, which, on paper, enables railroad 
locomotives, approaching each other on 
single track, to automatically signal each 
other. A three-quarter inch iron rod, laid 
between the rails and insulated by vulcan- 
ized fibre blocks, wire contact brushes, an 
electric bell and battery on each locomotive, 
with the addition of a telephone to pass the 
time of day—who wouldn’t be an engineer 
on such a road ? 


.... The Canadian Pacific Railway Com- 
pany’s line of telegraph was completed at 
Halifax, a few days ago, and the Halifax 
office opened for business. The advent of 
the C. P. R. telegraph was hailed with 
delight, not only by the business community 
but more especially by the government and 
the press. Heretofore all government 
official business has been under the control 
of the Western Union Telegraph Company, 
of New York, which, during the fisheries 
dispute between the Dominion government 
and the United States, might have been a 
matter of serious concern. The press news 
supplied to the Maritime Provinces papers 
has also been compiled in Boston, making 
newspapers dependent on American sources 
for not only their European but most of 
their Canadian news. 


..-. Matters are booming in Commercial 
Union Telegraph circles. They are build- 
ing two new lines, of four wires each. One 
from Boston to Newburyport, along the 
line of the Eustern Division of the Boston 
and Maine Railroad through Salem, Lynn 
and other towns, and one from Albany, 
N. Y., to Boston, the eastern end of 
which line is just completed. A third wire 
is being run from Portland to Lewiston. 
The final link was completed Sunday, which 
connects the Commercial Union with the 
Canadian Pacific and gives them two lines 
to New York, St. Louis, Chicago and Min- 
neapolis, one by the way of Halifax, the 
other by the way of Portland. In the 
spring the company will run two wires to 
Bar Harbor and two to Belfast, Rockland 
and Bath. The latter will be placed near 
the Knox and Lincoln Railroad. A line is 
also to be built northward from Concord, 
through the White Mountains. 
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* * Twelve new buildings are to be added 
to the big Edison plantat Schenectady. All 
the machinery is to be run by electricity. 

* * The Norfolk, Va., Electric Light and 
Power Company has amended its articles of 
incorporation so that the capital stock is in- 
creased to $25,000, shares $50 each. 

* * The electric road between Waterloo 
and Seneca Falls, N. Y., will be put in 
operation in May. It is reported that the 
property has been bought by the Thomson- 
Houston Electric Light Company. 

* * The management of the electric rail- 
way systems of Davenport, Ia., Stillwater, 
Minn., and Dubuque, Ia., have been consoli- 
dated. The general office of the company 
will be located at Davenport, where the in 
corporators reside. 

* * The new electric motor car for mining 

purposes, recently put upon the market by 
the Jeffrey Manufacturing Company, of 
Columbus, Ohio, is capable of making a 
speed of 814 miles per hour, hauling a load 
over a 414 per cent grade. 
' .* * There has been organized among the 
scientific students of the senior and junior 
classes at Rutgers College an ‘‘ Electric 
Society” for special study of engineering 
and for the encouragement of manual skill 
and a preference for mechanical work. 


** The John T. Noye Manufacturing 
Company, of Buffalo, has recently opened 
an office at 89 Liberty street, New York. 
Mr. Albert Fisher, a capable mechanic and 
engineer, is in charge, and will attend to all 
sales of the Rice automatic engine, and 
steam engineering generally for this territory. 

* * A new electric line will be constructed 
in Kansas City, Mo. The franchise was 
granted last June. The stockholders are 
William §. Woods, O. F. Page, Henry 
Harper, T. J. Green, L. E. Davison, H. M. 
Meriwether, David Waldo, Gilmer Meri- 
wether and Thomas H. Edwards. The 
capital stock is $100,000. 

* * The Electric Piano Company, of Bos- 
ton, Mass., in its prospectus, says: ‘‘ About 
90,000 pianos are made and sold annually in 
the United States, and it is estimated that 
there are now in use about 1,000,000 instru- 
ments. The people interested in this com- 
pany believe 500 electric attachments can 
besold the first year.” 

-* * The new Cog Wheel Railroad, from 
Manitou to the summit of Pike’s Peak, is 
nearly graded, and the road will be in oper- 
ation about June 1. The distance is eight 
miles, and will be lighted by electricity, by 
means of a marine projector on the summit. 
Mr. Wm. Long has the contract, and the 
American system will be used. It will be 
run by water power, in connection with the 
present lron Springs Company’s plant. 

* * Some very radical changes are being 
made in the power at the station of the 
Citizens’ Light and Power Company, Bur- 
lington, Vt. A new 200 horse-power com- 
pound condensing engine is being added, 
as well as new special meter wheels. When 
this work is completed, which will be about 
February 1, the station will be one of the 
best equipped in the State, and the company 
will be in position to take the large amount 
of new business which awaits them. 

** On the 17th of January, the Jenney 
Electric Motor Company was incorporated 
at Indianapolis, Ind., with a capital stock of 
$35,000. The incorporators are Addison 
Bybee, Julius F. Pratt, Chas. D. Jenney 
and Edwin W. Jenney. This company suc- 
ceeds to the business of Chas. D. Jenney & 
Company, and will carry on the manufacture 
and sale of electric motors and other electrical 
machinery. The manufacturing will be 
continued at the present location on South 
Illinois street, where machinery is being 





added, and the space more than doubled. 





An Instance of Electrical Development. 


There are few more remarkable instances 
of the rapid growth of the electrical indus- 
tries of this country than that given by the 
Standard Underground Cable Company, of 
Pittsburgh, New York and Chicago ; this 
company, which makes a specialty of under- 
ground cables for electric light and power, 
telephone and telegraph and other classes of 
electric service, has had to twice double its 
manufacturing capacity within the past 12 
months—in the first instance by adding two 
additional stories to its main building, and 
again by building a ‘new factory adjacent to 
its old works—and even now, with its im- 
proved methods for the manufacture of its 
specialties, it is, and has been for several 
months, compelled to run night and day to 
keep pace with its increasing orders. 

Within the past seven months the Stan- 
dard Company has laid, in New York City 
alone, over 1,500,000 feet of lead covered 
electric light and power cable, the sizes rang- 
ing from No. 6 B. & S. G., to 400,000 cir- 
cular mils, and over 5,000,000 feet of con- 
ductor for telegraph, telephone, electric bell, 
burglar alarms, and other kinds of electric 
service, and also many hundred miles of its 
improved aerial line and house wires. But 
the Standard Company has not confined its 
efforts to the East alone ; it has not only taken 
Horace Greeley’s advice and ‘ gone West,” 
but has also gone North and South, and into 
Canada and many foreign countries, and the 
large number of names to-day on its order 
book at its main office, in Pittsburgh, and 
the busy and unceasing din of its factories, 
attest its success. 

We hope the Standard Company will enjoy 
its phenomenal success, for surely the pluck 
and enterprise displayed by this company is 
worthy the high reward it is receiving. 

oo 
Mecca of the South. 

The special personally-conducted Pennsyl- 
vania Railroad Florida Tours have formed 
the theme for so many conversations with 
those who have, through their medium, 
visited the South’s Mecca, as well as others 
now contemplating the trip, that their famil- 
iarity with the travelling public simply makes 
it necessary for the company to announce 
the date of each departure to insure the 
‘“special’s” limit, 150 persons. 

The luxury of travelling in a train com- 
posed of Pullman vestibule, sleeping, draw- 
ing and dining cars, with the watchful and 
constant attention from the accompanying 
tourist agent and chaperon, meals en route 
in both directions free, from a cuixine re- 
nowned, and the privilege of a two weeks’ 
sojourn South included in the $50 price of 
tickets from New York, and $48 from Phila- 
delphia, needs no comment, so liberally does 
it appeal to lovers of comfort and luxurious 
travel. The second tour left New York 
January 21, and upon its arrival at Jackson- 
ville, the sun-bronzed passengers of the first 
tour will board the train for home. The de- 
parture of the third of the series is fixed for 
Tuesday, February 4, a time of the year 
when southern travel is heaviest. Itineraries, 
details and all information, can be had at 
the Pennsylvania Railroad ticket offices, or 
by direct communication with 8. W. F. 
Draper, tourist agent, 849 Broadway, New 
York. 
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A Good Risk. 

‘* Any applications for policies ?” 

‘Yes. Here’s a fellow who’s sentenced 
to death by electricity wants a 10-year policy 
on his life.” 

‘Oh, take it. It’s a safe risk.” —Zife. 

——- me 
Annual Meeting. 


The annual meeting of the Edison General 
Electric Company was held last week, and 
the following named gentlemen were elected 
directors: Thos. A. Edison, C. H. Coster, 
J. H. Herrick, Samuel Insull, E. H. John- 
son, Joseph S. Decker, A. Marcus, Carl 
Schurz, Francis 8. Smithers, Henry Villard 
and J. Hood Wright. It is supposed Mr. 
Villard will be elected president of the com- 
pany, although officers were not elected at 
the meeting. 

—_ +> 

* * The citizens of Marlboro and Hudson, 
N. Y., are much interested in the matter 
of an electric railway which sliall connect 
the two towns. The Marlboro Electric Street 
Railway Company, having this scheme in 
view, has petitioned the Legislature for 
authority to increase its capital stock to 
$100,000. 





OUR ALBANY LETTER. 
[Special correspondence of the ELEcTRIcAL Review.] 
ALBANY, January 22.—In the Senate, to- 
day, Senator Erwin offered the following 
resolution : 


Whereas, The employment of electricity for light- 
ing and power purposes may become of vast public 
interest, and numerous corporations and persons 
in various cities and towns in this State are ee 
in the business of generating and distributing elec- 
tricity for lighting and ape purposes, and using to 
a considerable extent, in connection with their said 
business, the highways and public places in such 
cities and towns, thus rendering the business of more 
than usi interest and importance to the public ; 
and, whereas, the business as heretofore conduc’ 
has been the cause of considerable loss in life and 
property, and it is a matter of great public import- 
ance and interest to determine how the danger to 
life and property may be remedied ; and, whereas, 
there has been developed an unmistakable demand 
on the part of the people in the State that said 
business should be investigated by the Legislature, 
and such an a has been called for by 
the public press, and by the grand jury for the city 
and county of New York, for the month of Decem- 
ber, 1389, which, by a formal presentment, recom- 
mended that the Legislature shall, without delay, 
appoint a cc ittee of its bers to inquire into 
the subject and report upon a plan of legislation 
designing to prevent further danger from electrical 


~—— ; 
esolved, therefore, that the committee on 
general laws of the Senate be, and hereby is, 
authorized to investigate the methods employed 
in furnishing electricity for light and power as now 
conducted in this State, and such other matters as 
are connected with said business, and report to the 
Senate, before April 1, 1890, such recommendations 
as the committee may deem proper for the informa- 
tion of the Senate, in framing legislation necessary 
for public safety. i 
January 23.—Assemblyman Kerrigan to- 


day introduced the following bill, relative to 





the Consolidated Telegraph and Electric |’ 


Subway Company, NewYork. ‘‘On and 
after the passage of this act, the rental of 
ducts for the reception of wires underground 
in the main subway, and for subsidiary or 
distributing ducts and wires shall be fixed 
by board of commissioners of the sinking 
un Ving 

In the Senate; to-day, Senator Erwin called 
up his resolution of yesterday, regarding the 
investigation of electric light and road com- 
panies, and amended it by dispensing with 
an expert and leaving only a stenographer to 
be employed by the committee. 

Mr. Ives asked that the investigation be 
placed in charge of the committee on 
judiciary. 

After further remarks from Mr. Edwin 
and Mr. Sloan, Mr. Ives’ amendment was 
lost, and the resolution was adopted by a vote 
of 18 to 9. 

Senator Sparta, introduced in the Senate, 
to-day, a bill already introduced in the As- 
sembly to allow the Seneca Electric Railway 
to use electricity instead of steam on its line. 

The following is from the report of the 
Railroad Commissioners, transmitted to the 
Legislature January 18th: 

CHANGE OF MOTIVE POWER FOR STREET 
RAILROADS. 

** A statute was passed last winter substi- 
tuting the Board of Railroad Commissioners 
for the local authorities of cities or villages, 
as the public authority to give consent for 
change of motive power by street railroads. 

‘‘Numerous applications have been made to 
the board, and much time and attention has 
been devoted to the investigation of the merits 
of the changeineach particular case. Your 
attention is drawn to the decisions of the 
board in the application of the Third Avenue 
Railroad, of the city of New York, for the 
approval of a change of motive power from 
horses to cable, and those of the Utica Belt 
Line, and the Troy and Lansingburgh Rail- 
road Companies, for the change from horses 
to electricity. The application of electricity, 
either by storage batteries or by transmission 
by overhead wires, has been greatly perfected 
within the last year. The method by storage 
batteries within the cars has many obvious 
advantages. Each car is independent and 
under the complete control of the brakeman. 
It appears to be somewhat expensive, how- 
ever, and not well adapted to roads with 
continuous steep grades. The overhead 
trolley system has been put in operation in a 
number of cities of the State. It appears to 
be working satisfactorily. There are certain 
dangers and objections to it, however, which 
should be carefully considered before it is 
adopted. The board repeats its language 
used in the case of the application of the 
Utica Belt Line Railroad Company: A tre- 
mendous energy is invoked ; the cars are 
enabled to run ata very high rate of speed, 
and certain dangers undoubtedly occur that 
should be carefully guarded against, and 
city authorities should see to it that a higher 
rate of speed than that consistent with safety 
to the street traveller should not under any 
circumstances be permitted ; that at least two 
men should be put on every car, viz:. A 
brakeman or driver, and a conductor. No 
car propelled by electricity should be per- 
mitted to run with less. The erection 
of poles, too, with the transverse wires, to 
a greater or less extent impairs the use 
and appearance of the streets, and the rail- 
road company should be required to erect 
sightly poles, and high enough to permit all 
vehicles to pass with their loads under 
the wires stretched across the street. In 
the application of the Troy and Lan- 
singburgh Railroad, it was developed that 
the high tension currents of the railroad 
company seriously interfere with the deli- 
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currents on the wires. of the 
telephone companies, either by leakage, i. ¢,, 
conduction, or by induction in consequence 
of the proximity of the wires of the railroad 
company to those of the telephone company, 
The statute provides that, in addition to the 
approval of the Board of Railroad Commis. 
sioners to change of motive power, the con- 
sents by the owners of one-half in value of 
the property bounded on that portion of a 
railroad as to which a change of motive 
power is proposed, shall be obtained, or, in 
case the consent of the property owners can- 
not be obtained, then the determination of 
three disinterested commissioners appointed 
by the General Term of the Supreme Court, 
confirmed by said court, shall be taken in 
lieu of the consent of said property owners. 
The board has made it a condition precedent 
to its approval, that the consents of the 
abutting property holders should first be 
obtained. A case of appeal to commission. 
ers appointed by the court has not as yet 
come before the board.” H. L. 





The French Submarine Boat that 


Works. 

A correspondent of the Temps sends from 
Toulon an account of experiments made last 
week by the submarine gunboat the ‘‘Gym- 
note,” from which, as it refers to a subject 
which has attracted considerable attention in 
England, the chief passages may be quoted : 

‘*This small vessel has the form of a nar- 
row spindle. It is 17 meters 20 centimeters 
long by 1 meter 80 centimeters in diameter, 
just the height necessary to stand up in the 
interior. It weighs 30,000 kilogrammes, and 
its motive power is an electric 55 horse-power 
machine, made from the plans of Capt. 
Krebs, and worked by accumulators. This 
motor puts a screw in movement. The 
‘Gymnote,’ at the close of 1888, underwent 
trials which were quite successful from a 
nautical point of view, but it was then ad- 
mitted that it was indispensable to modify 
the accumulator cases in order to avoid 
waste of electricity. After patient researches, 
fragile non-conducting substances being set 
aside, cases were at length produced which 
have given entire satisfaction, made of a 
gutta-percha prepared by one of our manu- 
facturers. After having made (last week) 
a preparatory trip to ascertain that all was 
working properly on board, and taken some 
very satisfactory plunges, the ‘Gymnote’ 
re-entered the harbor, and her accumulators 
were charged. At noon of the second day 
she was made ready by hermetically closing 
the panel giving admission to the interior, 
which was not to be opened till four hours 
later. * * n * * x x 

‘‘The ‘Gymnote’ was accompanied by a 
steam launch which had instructions to keep 
out of the way any boats which might come 
up. On getting to the place selected for the 
trials everything was put in order for the 
plunge. hen, when all was ready, on an 
order given by the commandant, Naval 
Lieutenant Baudry la Cantinerie, the boat 
was set in motion by gently working the 
horizontal rudder. The vessel bent down in 
front, descending a Soon nothing 
could be seen but a paddle and a portion of 
the screw above water. Then all disap- 
peared. It had been arranged beforehand 
that the boat should stop at about 2 meters 
50 centimeters below the surface of the 
water. It was found easy to remain there 
with variations of about 20 centimeters. As 
regards direction, the gyroscope gave it with 
mathematical precision. The length of the 
course was estimated by the number of turns 
of the screw, and in this way it was known 
when the limit of the deep water was 
reached. 

“‘The ‘Gymnote’ next returned to the 
surface, passed round a mark, and took a 
plunge in the opposite direction. At half past 
three the Maritime Prefect came to be pres- 
ent at the trial. The ‘Gymnote’ awaited 
him on the surface of the water. As soon 
as she saw the Admiral’s steam launch she 
plunged again under water and took three 
runs, prolonging ber course as far as the 
depth of water in the roads would permit. 
She remained more than 10 minutes under 
water. The ‘Gymnote’ does notleave on the 
surface any trace of her passage, and is quite 
invisible when painted gray. On this oc- 
casion a coating of white paint had been 
given her, so as to permit of her course being 
seen under the water. * * * A little 
after four o’clock the ‘Gymnote’ returned to 
the Vauban dock, and the air in the interior 
was as easily breathed as at her departure. 
There was still electricity enough in the ac- 
cumulators to last for hours.” 





Glass Tubes for Conduits. 

A company representing a capital of 
$500,000 has been organized at Penderton, 
Ind. 

For several months this company has been 
experimenting at the Penderton Glass 
Works in regard to a method of constructing 
glass tiling or tubes for use of underground 
wires. 

Its factory will be the only one of its kind 
in the world. 
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Consolidation of Important Interests, 

An important consolidation of electrical 
interests took place a few days ago in Pitts- 
burgh, Pa. 

Ata joint meeting of the stockholders of 
the Keystone Construction Company, the 
Marr Construction Company and the Wasb- 
ington Carbon Company, it was decided to 
amalgamate the interests of these concerns 
and call the new organization the North 
American Construction Company. Thenew 
company went into effect on January 21, 
with head offices in the Westinghouse Build- 
ing, Pittsburgh. 

The officers of the North American Con- 
struction Company are James S. Humbird, 
esident ; F. S. Marr, vice-president and 
veneral manager; H. M. Doubleday, gen- 
ral superintendent, and E. H. Wells, 
general agent. 

The company will do exploiting and elec- 
ric construction, both for central stations 
and railway work, and also build, lease and 

erate central station plants. 

The Marr Construction Company has been 

existence for six years, being originally 
rganized to do the construction work for 
e Edison Electric Company. About four 

ars ago, however, the company com- 
enced to do construction work for the 
Westinghouse Electric Company. The 
Keystone Construction Company was estab- 
lished a few years ago as an adjunct of the 
\Vestinghouse Electric Company, for which 
ii has done the construction work ever since. 


‘he Washington Carbon Company was 
organized by Mr. J. 8. Humbird, about a 
ar ago, for the purpose of manufacturing 
carbons for general electric use. 
The new company employs about 400 men 
and has a capital stock of $500,000. 
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—— At the annual meeting of the Man- 
iester, N. H., Electric Light Company, the 
following board of directors was elected for 
1e ensuing year: W. L. Elkins, Jr., Hon. 
umes A. Weston, John B. Varrick, H. E. 
Parker, Hon. J... Moore, Alonzo Elliott, J. 
V. Hildreth, Frank Dowst and Walter G. 
\frica. 


— The Suburban Light and Power 
Company, of Boston, has leased the building 
on Howard street, Roxbury, formerly used 

y the Globe Nail works as a rolling mill. 
It is of brick, -175x76 feet, and contains a 
600 horse-power engine. The company’s 

yntract with the city calls for about 800 
ights, and the facilities in this building are 
said to be ample for a number far in excess 
if that for which the contract provides. 
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—— The annual meeting of the stock- 
olders of the Nashville, Tenn., Electric 
Light and Power Company, resulted in the 
lection of the following board of directors : 
Vm. M. Duncan, Wm. Porter, B. Lanier, 

H. Yarbrough, R. L. Morris, T. L. Her- 
ert, Max Sax, John M. Gaut, Albert 
toberts. After adjournment the directors 
1et and elected R. L. Morris, Esq., presi- 
lent and manager, and E. W. Hooper, sec- 
etary and treasurer. 


The Nationalist Club, of Boston, 
Vlass., are circulating petitions throughout 
ihe commonwealth, which are to be pre- 
ented to the legislature, of which the fol- 
lowing is a copy: ‘‘ We, the undersigned 
citizens of the commonwealth, respectfully 
petition your honorable body for the passage 
f a law permitting cities and towns to 
1anufacture and furnish gas and electricity 
for the use of the inhabitants, by the pur- 
hasing of electric plants, or by the estab- 
lishment of new ones; thereby securing, 
in the case of water works, cheaper and 
more satisfactory service, to the end that all 
the people may reap the benefits and profits 
arising from such public necessity.” 





—— The stockholders of the Consumers’ 
Electric Light and Power Company, Batavia, 
N. Y., at a meeting held last week, decided 
to increase the capital stock of the concern 
from $25,000 to $50,000. This step was 
rendered necessary owing to the great in- 
crease in the company’s business. A new 
style of arc dynamo, which the Westing- 
house Company are to manufacture, is to be 
secured. The new dynamos are said to bea 
great improvement on any that have been 
made yet. The armatures are non-destruc- 


tible, the carbons last two days instead of 
one, the lamps can be adjusted so that any 
desired power can be furnished, and any 
light can be turned out at any time without 
interfering with the others, the same as in- 
candescent lamps, 





An Insulated Screw Eye. 

The illustrations shown on this page give 
a good idea of a very neat and useful little 
contrivance just put upon the market by the 
Seely Manufacturing Company, 14 Cort- 
landt street, a new electrical company re- 
cently organized in this city. 

Fig. 1 represents the screw eye, which is 
covered with an insulating material that pre- 








— Belvidere, Il., will establish an elec- 
tric light plant. The central station will be 
equipped with Westinghouse alternating ap- 
paratus with a total capacity of 750 lights. 

« — The Westinghouse Electric Company, 

whose main plant has been located in the cen- 
ter of Pittsburgh, Pa., has decided to locate 
at Brinton, near Pittsburgh, where a large 
plant will be erected. 























Fia. 1. 
vents all loss by leakage. The loop is spread 
open so that the advantages of a hook are 
combined with the screw eye. It is gimlet- 
pointed and so made that it may be screwed 
into wood simply with the hand. 

Figs. 2 and 8 show its use in inside work. 
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Fie. 3.—Tue SeELy INSULATED ScREW EYE. 


A heavy arc light may be suspended from it 


or a flexible cord may be carried along the | pany will extend its wires to Moylan and 


ceiling. These screw eyes are made in sizes 
desired, 





— The Electric Light Company, at 
Plymouth, Mass., are putting in a new 50 
light dynamo, and also a new 60 horse- 
power engine torunit. These are for the 
additional arc lights that are to be placed in 
different parts of the town very soon. 
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—— The Media, Pa., Electric Light Com- 





Wallingford. The outlook for the company 
is very good. 











—— The city of Bluffton, Ind., will soon 
be illuminated by the Thomson-Houston 
system. 

—— The Marion Steam Shovel Company, 
of Marion, Ohio, have purchased a 25-light 
Schuyler arc plant. 

—— Washburn, Wis., is to be lighted by 
electricity, and the plant is to be put in at 
once. The cost of the plant will be about 
$20,000. 

—— The Aluminum Bronze and Copper 
Company, Bridgeport, Conn., have been 
running eight hours a day for a several 
days back. 

—— A powerful new dynamo was placed 
in the electric light station at South Fram- 
ingham, Mass., last week. It is for incan- 
descent lights, and is the largest yet put into 
the station. 

—— The Hays City, Kan., Electric and 
Illuminating Company met last week and 
made final arrangements with the Thomson- 
Houston Electric Light Company to light 
the streets of the city. 

—— But two roads in the United States 
are using the electric head-light, the Vandalia 
and the I., D. & 8. The Pennsylvania sys- 
tem endeavored to secure the exclusive right 
to its use, but was unsuccessful. 

—— The Angola Schuyler Electric Light 
Company, Angola, Ind., started its plant on 
Monday night last week, and the advent of 
electricity created great excitement in the 
little town, and the entire stock of the com- 
pany was immediately subscribed. 


—— Olean, N. Y., Electric Light Com- 
pany has elected the following officers: 
President, Dr. J. V. D. Coon ; vice-president, 
W. M. Irish; secretary, A. Williams; 
treasurer, F. L. Bartlett. The dividend de- 
clared for the past year was six per cent. 
The citizens of the little town of 
Vailsburg, N. J., waxing impatient at the 
delay of the town authorities in introducing 
the electric light, called a mass meeting, 
passed around the hat and collected $400, or 
a sufficient amount to light the town for 
three months. 





— It is stated that the four largest 
dynamos in the world are being constructed 
at Siemens and Halske’s works at Charlotten- 
burg, Germany. They will be installed in 
the two large central stations in Berlin, and 
will be 1,000 horse-power each, and have a 
capacity of 10,000 lamps. 


— The Electric Light Company at 
Somerville, N. J., has been instructed by the 
Bound Brook Board of Street Commissioners 
to proceed at once with the work of putting 
up the balance of the street lights. There 
are now 22 lights in operation, and 16 more 
are to be added to the circuit. 


—— Prof. Thomas French, of the Uni- 
versity of Cincinnati, recently advocated 
underground construction, in a report. 
He bas revoked his decision, and admits that 
it is difficult to conceive which is the most to 
be feared, the unknown mysteries concealed 
beneath, or the known dangers overhead. 


—— The Northwestern Electrical Supply 
and Construction Company, of Seattle, Wash., 
have recently furnished the Ellensburg 
Electric Light and Power Company with a 
Thomson-Houston plant. The steam plant, 
which is of 100 horse-power - capacity, is 
furnished by the Ball- Engine Company, of 
Erie, Pa. 


—— At the annual meeting of the stock- 
holders of the Brockport Electric Company 
the following were elected: Trustees, F. H. 
Leonard, Jr., L. T. Underhill, D. C. Free- 
man, R. J. Cook, D. 8. Morgan, George D. 
Morgan and H. N. Beach; president, George 
D. Morgan; secretary, H. N. Beach; treas- 
urer, D. C. Freeman. 
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The Schuyler Company is doing 
good work, and its plants are giving good 
satisfaction in all directions. 


The Empire City Electric Com- 
pany is rapidly taking front rank among 
electrical dealers and supply houses, and its 
roomy Dey street offices present a busy 
scene every day. 


The Central Thomson- Houston 
Company, of Cincinnati, are putting ina 
complete electrical plant for the De Coppet 
Ice Company, of Somerset, Ky. The steam 
plant is furnished by the Ball Engine Com- 
pany. 


The Haverhill, Mass., Electric 
Street Railway Company, have just 
installed a 125 horse-power Ball engine, sold 
them by C. R. Vincent & Company, 15 Cort- 
landt street, New York City, agents of the 
Ball Engine Company. 


The Brooklyn Street Railway 
Company, of Cleveland, Ohio, have just 
installed two 125 horse-power engines, 
making 14 engines of this size now in their 
two power stations in the last eight months. 
These engines are built by the Ball Engine 
Company, of Erie, Pa. 


The Eclipse Wind Engine Com- 
pany, Beloit, Wis., have been kept running 
night and day for more than a year, and so 
great has been, and still is, the demand for 
friction clutch pulleys and couplings, stands, 
shafting, rope sheaves, etv., that the com- 
pany is now extending both its foundry and 
machine shop, and is receiving new machin- 
ery to increase its facilities, that it may be 
enabled to fill orders promptly. 


The Jewell Belting Company.— 
The electric lighting companies that have 
tried the belts manufactured by this com- 
pany have found them in every instance 
satisfactory. The Jewell Company is one 
of the oldest and most successful in the field, 
and with true enterprise has realized the 
rapid development that is going on in the 
electric lighting and electric power branches 
of the electrical industry. A recent order 
which they received was for a 87-inch belt 
about 100 feet long, which order is to replace 
a link belt which had been running about 
six months, but which had broken several 
times and caused the change to be decided 
upon. : 


The Thomson-Houston Electric 
Company reports the following sales of 
arc apparatus for central stations: Provi 
dence, R.1I., 50; Anniston, Ala., 50; Ocala, 
Fla., 50; Cloversville, N. Y., 150; Fall 
River, Mass., 25; New ork, N. Y. (Man- 
hattan Company), 100; Charleston, 8. C., 
90; Brooklyn, N. Y. (Citizens’ Company), 
45; Norwich, Conn., 45; Erie, Pa., 60 ; Nor- 
folk, Va., 30; Seymour, Conn., 30; Del- 
phos, O., 85; Lebannon, Md., 70; Cham- 
bersburg, Pa., 70; Washington Court House 
O., 50; Lincoln, Il., 35; Dixon, Ill, 25; 
Jacksonville, Ill., 75; Grand Island, Neb., 
50; Dubuque, Ia., 100; Omaha, Neb., 100; 
Mt. Clemens, Mich., 30; Sheboygan, Mich., 
30. The same company reports the following 
sales of incandescent apparatus to central sta- 
tions : Dover, N. H., 650; Norwich, Conn., 
1,300 ; Lebannon, Ky., 650; Attica, N. Y., 
650 ; Cynthiana, Ky., 650; Dedham, Mass., 
1,300; Gloversville, N. Y., 650; Long Branch, 
N. Y., 650; Jacksonville, Fla., 1,300; Mt. 
Clemens, Mich., 650 ; Santa Rosa, Cal., 650; 
Watsonville, Col., 300; Redding, Cal., 300 ; 
Hermonville, Mich., 650; Naperville, IIl., 
300 Dixon, Ill., 650; Marshalltown, Ia., 
500; Ashland, Neb., 300; Wilmington, IIl., 
500; Waterloo, Ia., 650; Wichita, Kan., 
650. 





Electric Locomotive for Metal Mines. 
We illustrate a new electric rotary dia- 
mond drill, manufactured by the Sprague 
Electric Railway and Motor Company, of 
New York, which has shown very gratifying 
results in the tests to which it has been put, 
and which promises to fill a long felt want 
in electric mining. Also, we illustrate 
another special electric mining application, | 
t.¢., the electric locomotive. This loco- | 
motive is simple, powerful and compact, | 
and is built with special reference to the 
arduous duties required of such a machine. 





| indicate 


manufactured by the Sprague Electric Rail- 
way and Motor Company, from designs 
made by Mr. I. E. Storey. One of the most 
noticeable advances made in mcdern mining 
science is the adoption of electricity as a 
medium for transmitting power and produc- 
ing light, and such applications as the above 
aot only the growing demand of 
mining companies for just such apparatus, 
but the ability of the leading electric com- 
panies to supply the need. 

The rotary drill has shown very good re- 
sults in experimental work, and will soon be 
applied to regular mining work in several 
leading mines. A good electric mining drill 





Fie. 1.—E.ectric Minrtne Locomotive. 


The gauge of the accompanying locomotive 
is 18 inches, but it can be accommodated to 
any gauge in ordinary commercial work. | 
In order to protect the machine from dam- | 
age, all the working parts are completely | 
boxed in, as shown. | 
The speed of the motor is under complete 
control, by a switch which throws down the 
winding of the field into different electrical | 
combinations, thus varying the speed of the 
motor without the use of any wasteful re- 
sistance. The direction of rotation is also 
governed by the same switch, so that the 


has always been desired by miners. This 
one is light, compact, simple and easy to 
operate. The motor is completely encased, 
so that it is impossible for dust, dirt or stray 
stones, to lodge in the working parts. The 
whole drill is mounted on an adjustable 
frame so that it can be very easily set in any 
position desired, or set at work at any part 
of the mine. 

The current for operating the drill is sup- 
plied at a constant voltage or potential ; the 
number of volts depending on the potential 
used for transmitting power throughout the 
mine. If lamps are needed, they can be 
supplied with current from the same main 
current wires which supply current to the 





Fie, 2.—ELectric DRILL. 


operation of the motor is very simple, and it 
can be put in charge of an ordinary work- 
man. 

Any system of conveying the current from 
the dynamo to the locomotive can ke used, 
either using the rails as one side of the cir- 
cuit for the return of the circuit, or else 
employing a complete metallic circuit by the 
use of a double overhead trolley wire. In 
this latter case, a trolley pole, shown in the 
view, carrying at its upper end two trolley 
wheels for making running contact with the | 
overhead wires, is attached on the rear of | 
the locomotive car. 

This mining locomotive is now being 





drill, and when in such use are connected in 
multiple arc across the main wires. 

These drills are manufactured and sold by 
the Sprague Electric Railway and Motor 
Company, of New York, also under patents 
granted to Mr. I. E. Storey. The Sprague 
Company is now at work on, and will soon 
be able to furnish, a number of special min- 
ing applications, among which is an electric 
percussion drill. 


—_ 





—— The Cambridge Electric Light Com- 
pany, beginning February 1, will supply the 
electric lights on the Cambridge. side of the 
West Boston and Craigie bridges, heretofore 
operated by the Boston Electric Light Com- 


pany. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON JANUARY 21, 1889. 








419,618 Electric railway system; Thos. E. Adams. 
Cleveland, Ohio. 

419,633 Galvanic battery; William Burnley. 
North East, Pa., assignor of two-thirds to Charlvs 
A. Hitchcock, same place, and Samuel A. Davei- 
port, Erie Pa. 

419,642 Insulator for electric wires ; Isaac ). 
Cornog, Philadelphia, Pa. 

419,645 Telephone circuit and apparatus ; Jolin 
N. Culbertson, Buffalo, N. Y., assignor to American 
Bell Telephone Company, Boston, Mass. 

419,660 Electric commutator. © 419,661 Dynamo 
or motor. 419,662 Electric commutator. 419,603 
Method of producing alternating electric currents 
419,664 Alternating current motor regulator ; Lud 
wig Gutmann, Fort Wayne, Ind. 

419,673 Electrical railway system; Thos. | 
Hicks, Detroit, Mich., assignor by direct and mesne 
assignments to the Electrical Invention Company, 
of Michigan. 

419,674 Shield or protector for electric cond 
tors of combined gas and electric fixtures; Joh: 
C. Hollings, Boston, Mass. 

419,709 Electric railway system; Charles Richter 
Camden, New Jersey. ~ 

419.710 Electric protective system ; Arthur ( 
Robbins, Brooklyn, N. Y. 

419,727 Method of treating secondary batter, 
plates. 419,728 Electrode for secondary ask : 
Charles Sorley, New York, N. Y., assignor to the 
Anglo-American Electric Light Manufactwing 
Company, of West Virginia. 

419,730 Galvanic battery. 419,731 Portable Fara 
dic battery ; Lucius T. Stanley, Brooklyn, N. Y 
— to the Stanley Electric Company, Philade! 
phia, Pa. 

419,733 Cut-out; Charles B. Story, Brunswick, 
Maine. 

419,740 Electrothermal current regulator ; Frank 
C. Wagner, Ann Harbor, Mich. 

419,758 Electric locomotive; William H Darling 
New York, N. Y., assignor of two-thirds to Geo 
Bock, Jr., and Gardner P. Harrington, both of 
same place. 

419,766 Electric door opener; Ado, Glaeser 
Brooklyn, N. Y. 

419,771 Overhead contact and switch; Rober 
W. Hawkesworth, East Orange, N. J. 

419,774 Galvanic battery; William E: Irish, Cleve 
land, Ohio, assignor to the Irish Electric Company 
same place. 

419,776 Electrical clock; Ansel R. Jones, Cleve 
land, Ohio. 

419,808 Electric motor ; Le Roy S. White, Water 
bury, Conn. 

t 419,829 Electric lamp; Sam B. Cobb, Chicago 

419,841 Electric railway ; Mark W. Dewey, Syra 
cuse, N. Y., assignor to the Dewey Corporation 
same place. 

419,861 Electric reciprocating tool; Harry N 
Marvin, Syracuse, N. Y. 

419,862 Secondary battery; Jacob F. Mehren, 
Chicago, Ill. 

419,923 Electrical conductor ; Hiram H. Carpen 
ter, New York, N. Y. - 

419,962 Insulating pipe joint ; George W. Lane 
Asbury Park, New Jersey. 


WANTED. responsible party in 

New York to dispose of bonds on th« 
Electric Air-Line Transportation,and Musical 
Telegraphy for Concert Purposes, and for 
the World’s Fair. Vide: ELEcTRICAL RE 
VIEW, Jan. 4, 1890, and published Proceed- 
ings of the U. S. Central Commission for 
1872, Appendix 3, Pages 92-3. 

Address : 


DR. C. P. HACHENBERC, 


Austin, Texas. 


IMPORTANT TO ELECTRICIANS 
And Practical Electric Wire Makers 


A large general wire factory, having plenty 
s;ace, and a large number of idle braiding 
machines, desires to make arrangements otf 
mutual advantage with a skilled and expe 
rienced party, for the purpose of making 
electiic and insulated wires. The very best 
and latest is wanted, high test, fireproof as 
well as& waterprcof insulation. Practica! 
men who are thoroughly posted in the manu 
facture of all kinds of electric wires and 
have good patents of their own invention 
preferred. Please state all particulars, ex- 
perience, present position, etc. All commu- 
nications will be considered strictly copfiden- 
tial. Address ‘‘ ENTERPRISE,” 

Care of ELECTRICAL REVIEW. 


R. D. WILSON & C0,, 
ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 
We offer for sale 
Local Electric Co.s’ Bonds, netting 6% 
Mfg. Co.s' Preferred Stocks, “ 7% 

« & Common Stocks, “« 8% 


STOCK OF ALL THE ELECTRIC LIGHT AND 
WELDING MANUFACTURING COMPANIEtS. 


Full information given on all Electric Securities. 
Correspondence invited. 


118 DEVONSHIRE ST., Room 21; BOSTON. 
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‘ANTE D.—Manuvufacturers to know that 

we will give free site, with right to pur- 

chase lands adjoining, to responsible manufac- 

turer wie will locate with us. This land is situ- 

ate alc ng the main line of Penna. Railroad, in 

Westmoreland County, Pa., 28 miles from Pitts- 

bur: gh ‘all shipping rates same as Pgh.),in the 

he ane f the Great Natural Gas Belt, adjacent to 
id water mains; ty all a srlaid with coal. 


ddre 
PTH RPRISE LAND COMP ANY, GREENSBURG, PA. 


ELECTRIGAL CONTRACT WORK. 











DETAILED ESTIMATES MADE AND CONTRACTS TAKEN | 


——' 7 


BQUIP MENT 


—— OF COMPLETE —— 


STEAM AND ELECTRICAL PLANTS 


7 ANY SYSTEM O 
ARC AND INCANDESCENT LIGHTING, 
CENTRAL STATIONS 
an o Kenounn Sapaer cena aa 

kD, CRCREREVER, oney rOreanes BATTERIES. 


EUGENE T. LYNCH, ‘sr. ; Consulting Engineer, | 
120 Br enllwar. New York. 





H we. M . 
LECTRIC @ 8 Mito 
C 0 N D E N $ E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 





ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS: | 


Telegraph and Telephone Supplies | 


No. 1408 Penna. Avenue, 
oon. Wiltard’s Hote. WASHINGTON. D. 0 | 





Sperry Electric oe | 


Factory 195-207 Canal Street, Chicago, Ill 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 


and Du oe Perfect Regulation. 





CINCINNATI, 0, No. 11 HAMMOND BLDG, 
THOS. G. SMITH, Jr., M. E. 


Steam and Electric Power Construction; Electric 
Light Plants; Consultation and Superintendence; 
Specifications furnished for first-class plants. 





ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the very Highest G ade. . 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
6 ano T Dey St., New Yorn. 


PEARCE & JONES 


77 and 79 JOHN ST., 


NEW YORK CITY, 





‘Manufacturers of and Dealers in 


all kinds of 
ELECTRICAL, 


Telegraph # Flectric [ight 
rs. 








cPsaNe = atl 
™ Gir wri Delldiny BrendoChoctnt tz 
PAILADELPHIA. 





INSULATOR BATTERY JARS. 


WE ARE HEADQUARTERS. 


SHAY, STEPHENS & CoO., 


CHICAGO, 





PORCELAIN AND CLASS. : 








SEND "FOR CATALOGUE. 


a THE WYCKOFF PIPE C0. 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large = for creosoting Lumber, R. R. Ties, 
Telegraph 


Poles, &c., &c. 


WILLIAMSPORT, PENN. 





Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 


I 
\" | LK g Other colors to order. Send for Sample and Prices. 
© WM. MACFARLANE & 00.,55 Mercer Street, New York. 





Telephone No. 971 Spring. 





Mill, Bergen Point, N. J. 





CLAR Es. 


DYNAMO. 


MANUFACTURED BY THE 
CLARK BHLHCTRIC COMPANY, 
192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 





HORIZONTAL DRILLING AND BORING MACHINES. 


BEST 


CHEAPEST wah 


Send for Prices 
and Circulars. 





THE 


S NEWARK 
MACHINE 


Tool Works, 


Newark, N. J. 


ne 





SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & E.ecrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished * 


y, ELECTRIC LIGHT WIRE, 


eae -— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
‘ TELEPHONE & INCANDESCENT CORDS. 


. FARADAY CABLES. 
office and Factory, 67 STEWART STREET., PROVIDENCE, R. 1 
EUGENE F. PHILLIPS, PresipEnt. JOHN CARROLL, Sec'y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD, 


Manufacturers of 


by ~ ELECTRIC LIGHT WIRE, 


. fe~ Ss — MAGNET WIRE, OFFICE & ANNUNCIATOR ee 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


= FARADAY CABLES. 
_ OFFICE AND FACTORY, MONTREAL, CANADA 


st. Gabriel locks, 
W.R. OSTRANDER & CO. 


HYDRAULIC PRESSES. ee ay 


Manufactu: urers 0 
SrEAne 10. TUBES, WHISTLES. 
ALL VARIETIBCS. 


Electric ‘& Mechanical ‘Bells 
PUMPS, VALVES, GAUGES AND FITTINGS, paceont, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
WATSON & STILLMAN, De Kalb Avenue, 
























210 East 43p STREET, New Yor Ciry. BROOKLYN. 
Speciaé Attention to Electrical Work. Send for Illustrated 
Catalogue. 





STANDARD BLECTRICAL TEST INSTRUMENTS. 


Ayrton & Perry. Anmeters aud Voltmeters, 
Carpentier Ammeters and Voltmeters, 
Cardew Voltmeters, Electro- iynamometers, 
Queen’s New Standard Laboratory Resistance Boxes, 
' Queen's New Portable Combination Testing Nels, 
Complete Outfits for Insulation Testing. 


SPECIAL ATTENTION PAID TO RECALIBRATING AM- 
METERS AND VOLTMETERS. 


JAMES W. QUEEN & CO., 924 Chestnut Street, PHILADELPHIA 
Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2. GORDON ct cCo., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 


PARIS, 














HICHEST 





THaEBE OnNnNIBU YT 


Gold Medal 
GIVEN FOR ELECTRIC BATTERIES 


— G 0 4 DA yi 


THE LEGLANGHE BATTERY COMPANY 


149 WEST i8th STREET, NEW YORK. 
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- REMONMAL. - 





We invite our friends and the trade generally to call upon us in our new 





“IE and W168 Franklin Sireel, 


where we are now located and ready for business. 
Our very much increased facilities enable us to carry a larger stock, a more 
diversified line and make shipments promptly and with better care than formerly. 


We invite all to give us a call, and if this cannot be done in person, send us 


your orders instead and they will be appreciated. 


GENTRAL ELEGTRIG COMPANY 





ELECTRICAL SUPPLIES, 


116 & 118 FRANKLIN STREET, 


CHICAGO. 





THAGKARA MANUFACTURING 6O., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


ON BILHOCTRICAL SUBITEUCTS 
Will be mailed to any address prepaid, on receipt of price. Address, 


a, postage 
ELECTRICAL REVIEW PUB. COMPANY, 


BOOKS Park Row, New York. P. 0, Box, 3,329 











EDISON MACHINE WORKS, 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEKIBLE CORDS AND CABLES, 


Telephone, Telegraph Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, 





New York. 


JOHN A. ROEBLING'’S SONS CO. 


MANUFACTURE 


Underwriters’, Weatherproof, 
Office and Annunciator Wire. 


== MACNET WIRE => 


[nsulated Flectrc Wires and (fables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JOHN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
=H. L. SHIPPY, Secretary. 














| WORKS: 
TRENTON, N. J. 


Chicago Office & Warerooms, 
171-173 Lake St., 
Geo. C. Bailey, Manager. 


San Francisco Office & Warerooms 
8 California St., 


8S. V. Mooney, Manager. 
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Electric Motors and Generators 











MOTOR WITHOUT BASE. MOTOR WITH ADJUSTABLE BASE. 


The United States Electric Lighting weal 


[WESTINGHOUSE ELECTRIC COMPANY, Lessees.] 


EQUITABLE BUILDING, NEW YORK. 








Manufacturers of Direct Current Generators and Motors for all purposes, from 
one-eighth H. P. Fan Motor up to any size and of any Electro-Motive Force required. 


Generators and Special Motors for Travelling Cranes, Elevators and Mining 
Purposes. 


This Company will furnish apparatus of its own designs or will make Motors 
to Purchaser’s Specifications for General Power Distribution and for Electric 
Railway Cars. 


The special form of Motor made by this Company is superior in design and 
workmanship, and unequalled in efficiency. 








ed CORRESPONDENCE SOLICITED. b 
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Ineandescent Lighting System 
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WESTINGHOUSE ELECTRIC CoO., 


wee IRN OES 


ALTERNATE CURRENTS. 
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Dynamos for 500 to 5,000 Sixteen Gandle-~Power Lamps Gapacity 


COMPLETE CENTRAL STATION MACHINERY. 


THE WESTINGHOUSE BLECTRIC COMPANY, 


Pittsbureah, Pa. U. Ss. A. 


Boston, Newvy York, Chicago, Cincinnati, St. Louis, 
Portiand, San Francisco, Charlotte, Dallas. 
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‘| s+POWER USERS & 


SHOULD INVESTIGATE THE MERITS OF THE 


|| THOMSON-HOUSTON SYSTEM 


FOR THE 


ELECTRICAL TRANSMISSION OF POWER. 


“MOTORS FROM 1-2 TO 75 HORSE POWER. bo 
































Electric Motors for operating Pumps, 
Shops, Drawbridges, Turntables, and 
for use wherever power Is required. 

Electric Hoists and Special Apparatus 
for Building and General Engineering 
Operations. 

















15 H.P. ELECTRIC HOIST. 


AUTOMATIC GENERATORS OF CAPACITIES FROM 10 to 85 HORSE POWER. 











Estimates furnished for the 
complete Equipment of Mining 
Tramways for Surface or Un- 
derground Haulage. 

The accompanying cut shows 
y the 40 H. P. Mining Locomotive 
designed for and now used by 
the Hillside Coal Company, at 
the Erie Colliery, Scranton, Pa. =z 

















j FOR ESTIMATES AND CATALOGUES APPLY TO 


THE THOMSON-HOUSTON MOTOR vote 


’ 620 ATLARTIG AVENUE, BOSTON, MASS. 
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oe Mes = JNO. A. BARRETT, Vice-President and Consulting Electrician. 
H. CUTLER, Treasurer FRANK A. PERRET, Electrician 


The Elektron Manufacturing Company 


79 and 81 WASHINCTON STREET, SROOELYVR, N. Y., 


———————— MANUFACTURERS OF 


oq PERRET ELECTRIC MOTORS | AND DYNAMOS. be 


AUTOMATICALLY "REGULATED. BY MEANS OF WHICH 














HIGHER EFFICIENCY, 
CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 


Unexcelled in Simplicity and Durabiltiy. ques 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO. 


No. 33 MERCER STREET, NEW YORK, 





CAREFUL INVESTIGATION INVITE 








Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Evectric Licht Gompany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


; AGENCIES: 
{3 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P, 


WORKS, JERSEY CITY, N. J. 


"°C. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN = 


COPPA MOTORS saa? 2 


en Se Machines, Ejie- 
2 aig@) \ating Fans, Blowers, Coffee Mills, 
From !/s H. P. to 40 H. P. Polis 


vators, Printing Presses, Venti- 
ing and Grinding Tools, 

NEW ENGLAND OFFICE: 148 High St., cor. Oliver, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 












etc. 
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CHICAGO. 


We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 






has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


_ WESTERN ELEGTRIG GO., 


wNEwT WoRKwe. 


AMES, CRERAR & CO., Northwestern Agents, ST. PAUL, MINN. 





LIST OF DYNAMOS IN STOCK. 
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THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, &. 3. 


Creosoted Lumber, eeeperet Conde, Tele- 
graph Poles, Piling and Ties 


W. S. HILL, Consulting Engineer, 


16 Market Street, 


BAI J CHICAGO, ILL., 


General Electrical Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Morrespondence confidential. TRY ME. 


L. F. JORDAN, Patentee and General Manager. 








JSJOHRDVDAN’Ss 


r rfect operation on the 
Street Railway in Boston for a Month. a 


System of Electric Lighting for Street Railway Trains has been in 





L. F. JORDAN & CO., 133 Oliver St., Boston, Mass. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the HiauEst (CIENCY. 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 


ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


Manufacturers 














18 Fulton Street, Brooklyn. E, D. 


H. BE. & C. BAXTER, 
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NATIONAL CARBON C Oo 


PATENT APPLIED FOR. 


KING BELL 


SOMETHING ENTIRELY NEW. 





EASY OF ADJUSTMENT. 
SOLID IRON BASE. 


CUT TWO-THIRDS ACTUAL SIZE. 


Can be Adjusted before or after 
placing in position. 


Working Parts Completely 
Protected. 


Neat, Reliable and Substantial. 


FOR PRICES, SEE OUR CATALOGUE. 





SECTIONAL VIEW SHOWING WORKING PARTS 


CHAS. M. WILKINS. 


FRANKLIN 8. CARTER. E. WARD WILKINS 


TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in Every Description of 


Electrical Supplies 


SOLE PROPRIETORS OF THE 
PATENT NEEDLE ANNUNCIATORS. 


114 SO. SECOND ST., PHILADELPHIA, PA. 


Hstablished 1867. 








CLEVELAND, OHIO. 





MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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LO N7> LOOK TO US NGANDESGENT 
SMA |FOR ELECTRICAL SUPPLIES|LIAIMIPIS 


SS SS AND 


TRADE MARK, OF EVERY DESCRIPTION. . 
—=—=n iar! We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. ALL KINDS OF FITTINGS. 


Southern Electrical Supply Company 


S23 LocusT Ss t., between Sth and 9th Sts. 
WRITE FOR CATALOGUE. sT. LOUIS, MO. 





















































P-MINTURN SMITH = President 
WILLIAM D- PERRY = Vice Prest. 
G-G- FRELINGMUYSEN + Secretary 


CHARLES TREMAINE- Treayurer 
JAMES W- EASTON =e 
== Electrician, 
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a. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


THE GOMPLETE ELECTRIC CONSTRUCTION Co., 


ia Cortiandt Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 
DEEP SEA AND AERIAL CABLES. 
STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JSOUN A. SHELLY, Gen’1 Manager. 








THE SPRAGUE ELECTRIC RAILWAY SYSTEM 


S—- The Pioneer of Successful Blectric Hailways. 


THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Cars Operated. AND WHY? Because, 
thereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other. The Sprague Company will guarantee to operate a 
ten me thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distribution, Less Loss in Motors; or in words that are understood by 
all, with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss, More Territory Covered by a Given Outlay, More Reserve Capacity in a Given Plant, than can be done with any other 
system. Features of Correct Mechanical Design Owned Exclusively by the Sprague Company: Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
the Trolley Pole, Single Lever Movement for Motor Control. No coMPETITOR OF THE SPRAGUE COMPAKY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORK 
































————- THE BEST 


LECLANCHE 


gia a Disque Leclanche Batteries 


ARE THOSE MADE BY . 


J. H. BUNNELL & CO. — 


OVER 200,000 USED IN THE PAST enon ALL GIVING ENTIRE SATIS- 


ASK- ANY ONE OF THE MANY USERS OF THE SAME. 


i THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “WE ARE USING ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. 





Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”’ 
J. H. BUNNELL & CO., 
76 Cortiandt Street, NEVYT YoR:;:E. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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THE MATHER SYSTEM 





FOR LOW PRESSURE INCANDESCENT LIGHTING 
AND TRANSMISSION OF POWER. 








OWNED, CON TROLLED AND MANUFACTURED 


= SHEN BV Taw 











MATHER ELEGTRIG GO., Manchester, Gonn. 


ESTIMATES FURNISHED FOR BLOCK STATIONS, ISOLATED INCANDESCENT LICHT AND POWER PLANTS. 


New York Office, 35 Broadway. Boston Office, 105 Summer St. Chicago Office, !! Metropolitan Block. Cincinnati Office, 56 Longworth St. 











BALL322t2°ENGINE 


STANDARD 
RELIABILITY, ate —_—- 
ECONOMY, DOUBLE 
SIMPLICITY, COMPOUND 
DURABILITY. axrernv 


THE MOST PERFECT | 
Ren COTA: 








For Electric. al Lighting, E sotatenl Railways and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CO,, ERIE, PA. 
THE 


ea DT eLGQHONE COMA, 
95 MILK ST., BOSTON, MASS. 
This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONES infringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 




















BROWNLEE & CO. 


DETROIT, MICH., 


DEALERS IN 


Seno FOR CATALOGUE. * 


JAMES LEFFEL «& Co. 


THE OLD RELIABLE 
WATER WHEEL. 








RED PINE OCTAGONAL POLES 


for es railwaysand electric lighting. Perfectly 
8 The handsomest, stron and m 
cone aciory pole in the market. 24 to 34 feet on 


CEDAR TELEGRAPH POLES 
of all sizes always in stock. 
CROSS ARMS AND PINS 
at lowest prices. 


SEND FOR CIRCULARS. 


SPRINGFIELD, O.. oR 110 LIBERTY ST.. N.Y. 








Poles, Gross Arms, Pins, Fte, | 





= —— 


PARKER-RUSSELL MINING # MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Locust St. Rooms 807 and 308. 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LISHT 


DR. GASSNER'S DRY BATTERY. 


Acknowledged by —~ to be the Best Open Circuit pny in the Market, 
most durable and convenient for 


- Blectric Bells, Gas Lighting, Telephones, 
Signals, Electric flocks, 

Stationary Batteries for Physicians 
and Many (ther {jses. 


No Glass. 








No Liquid. 








HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


For Sale by The Western Electric Oo. 4 SCHOVERLING, 


CHICAGO, ILL. 
SOLE AGENT AND MANUFACTURER, 


And California Electrical Works, 
SAN FRANCISCO, CAL. 11! Chambers Street, New York. 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


Eleetroliers & Combination FTXU0res 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelied finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 888 BROADWAY, 
NEW TORE. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


FOR kel MOTORS as be 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 
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OFFICE, 118 BROADWAY, N.Y. WESTERN OFFIGE, {1 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED ww IKE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copptr Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “KK.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 


| Shultz Belting Company, 








































mo t Murnace | UFACTURERS OF 

Weotteny er Fee > | SHULT2 PATENT FULLED LEATHER. BELTING AND LACE LEATHER. 

Foundry and Machine Department Harrisburg Car Manufacturing Co. tinge of lesb anon om herent itr (whch er on 
HARRISBURG, PA. pm. 4 of of the hide) i not Souned but rawhide fulled and softened by eur patent process —— 


. aoe Hoe the better, transmits more wer than an other, Ay B32. 
LIGHT BELT MADE. Agents in allcition” Sond for trial bel” 





WELLINGTON 


¥ Belt Holder 


The simpl and 
ost, cones 


ALL AUTOMATIC 
UT OFF ENGINE 


MADE bel 


| BY eine 
ols ects oe 


Eastern Agents, C. R. Vincent & Co., Room 16, 
15 Cortlandt St., New York. 


Grimshaw Patented White Core , 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Go., 
anufacturers, 





r to 
W.R.SANTLEY & CO. 


WELLINGTON, Oo. 








IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. | 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Bosto 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


R. E. Gat.aner, Soorsaary. Sole M 
A +4 Goprrey, Gen’) 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO , KANSAS CITY, MO. 
: Dowsg, Treasurer. ‘649 & 651 BROADWAY, N- Y. 
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ELECTRIC 
LIGHT 


SUPPLIES AND MATERIAL 


OF EVERY KIND, FOR 


Arc * Incandescent Systems. 


Poles, Cross-Arms, Brackets, Insulators, Bare and Covered, Wire Moulding, Switches, 


21 





























Cut-Outs, Lamps, Fixtures, Flexible Cord, Etc., Ete, 


Electric Railway, Telephone, Telegraph and Housework Supplies. 








SEND FOR CATALOGUE AND QUOTATIONS. 








THE EMPIRE CITY ELECTRIC CO., 


15 DEY STREET, NEW YORK. 





— 
A very handsome, highly polished, neat, light and strong 
Shade Holder, to fitany socket, in 244 and 314 in. sizes. Prices 
extremely reasonable. 


E. T. GILLILAND, Vice-President. 





D NEW ENGLAND 
BUTT CO., 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 









TELEPHONE 
ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 


MAGNETO TESTING BELLS 
MAGNETO SIGNAL BELLS. 
MAGNETO Extension Bells. 
MAGNETO Bells of all Sorts 


Great Reduction in Wood Cleats, 


WRITE FOR PRICES, 


District Telegraph Call Boxes and Supplies. Large 
assortment of Electrical Supplies constantly on hand 


SEND FOR CATALOCUE. 











TESTING BELL. 


VIADUCT MAWNE’G COMPANY, 
BALTIMORE, MD. 























Mon’ 
Vol. V. 113 Liberty St., New York. 92.00 Por Yeas. 
THE CONTENTS. Is the Best Ad- 
Each issue contains 120 pages or more, 

STREET RAILWAY including 80 pages of reading matter and vertising Medium 
“ illustrations h hich to 
JOURNAL, | A Directory of Street Railways in cous wate 

113 Liberty Street | the United States and Canada. reach Street Rail- 

*| A Directory of Manufacturers of - 
NEW YORK. street railway appliances and materials. | W#Y®- 





EXTRACT FROM THE REPORT 


au OF —— 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground flrc [ight \ffires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was jaid immediately after the order for the 
work wasgiven: ‘The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
vity electric laimp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths. earrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 
All our White Core India Rubber Insulation is Same Quality as on 
above cables. 





|BISHOP GUTTA PERGHA GO., 


420-426 EAST 25TH ST., NEW YORK. 
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EDISON-LALANDE BATTERY. 


rae. NE Ww 





MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 








Primary Batteries for Telegraph ‘‘Mains’ and ‘‘Locals,"’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 


and all Classes of Closed and Open Circuit Work. 








FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 








ADDRESS : 


EDISON MANUFACTURING COMPANY, 


JAMES F. KELLY, General Sales Agent, 





19 Dey Street, Newry York. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the [Jnited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 

















SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


= THE NATIONAL PIPE BENDING CO.. 


84 River Street. New Haven, Conn. 











BRANCH 





| Something New! The most useful 
| One, two, three, and D patented improve- 
four spindle drills for ment in drill presses 
light work. R for years is applied. 


Spindles. driven L Over 1,000 in use. 
with single, endless Buy the latest and 
belts. herge riving best. Special ma- 
pulleys ighteneran chinéry to order. 
variable speeds pro- Catalogue f fi 
vided at tools 4 

. 7 a ae q 
Dwight Slate Machine Co. 


ae f = 7 : 32 5 | HARTFORD, CONN. 
N j07 H 


AWARDEDATHE CRAND PRIZE 




















SO'CORTE ciascow stort \ a re 


" 
JGERMANY & AUSTRIA. 


f: 
== =} 





OTH 


AT<LATE PARIS EXPOSITION. 




















February 1, 1890 


ELECTRICAL REVIEW 


23 











St. THE INTERIOR ELEOTRIGAL GONDUIT. GOMPANY. -I<: 





A New and Improved Method of Fitting Bulldings with Insulated Tube Conduits to receive Wire for any Electrical System, 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions Mailed on Application. 











ADDRESS 











THE INTERIOR ELECTRICAL CONDUIT COMPANY, 


154 and 156 West Twenty 


7-Seventh Street, New York. 





g Shield Brand Moisture-Proof Line Wire 


Acknowledged by all to be the Best Werte grast and 
Only Moisture-proof Line Wire made. The Shield Brand 
Wires are thoroughly impervious to acids, alkalies and gases, 
and overcome all difficulties encountered in line construction, 


THE ELLIS OIL FILTER. 


The Only Perfect Oil Filter on the Market. 
WE CUARANTEE: 
1st.—That the Filter will clean up the same 
oil over and over again, returning it as pure as when first filtered. i 
29a.—That the filtered oil will be of as good or better quality than 
when drawn from the original package. ‘ 
3d.—That the Filter will not require any outlay for repairs for at 
least six months. : 
4th. —That the Filter may be kept in perfect condition for an indefinite 
length of time at a cost of but a few cents a year. 
Write for descriptive circular. 
Our New Illustrated Catalogue of Electric Light and Power Supplies is 
the Most Compiete Book of its kind Ever Issued. 


THE ELECTRICAL SUPPLY Coa., 


Eastern Office and Factories: Western Office and Warehouse: 
ANSONIA, CONN. 171 RANDOLPH ST., CHICACO. 











Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


IRON *& STEEL 


MANUFACTURERS OF 


) Iron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 





= Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Lo Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every req ion as regards strength, evenness of quality, and 
conductive capacu.ty. 


vice.’’ Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 


107 & 109 LAKE ST. 


In Long Lengths, Galvanized by our Patent Continuous | 


| Special designs furnish 





‘Flectroliers i# Gombination Fixtures 


Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- | 


NEW YORK BELTING & PACKING CO. 


JOHN H. CHEEVER, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 


poses. 
MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
! awe elevators at Chicago, Buffalo and 

ew York. 























an 

















We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SALESROOMS. 

San Francisco, 14 & 16 Main St.. 

Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 

Baffalo, 124-128 Washington St., 

New Urieans, 3-12 N. Peters Street, 
Kansas City, 1311 &*1313 West 12th{St., © 
Richmond, 1206 East Main St. 


hia, 308 Chestnut St., 
,» 52 Summer &t., 
Chicago, 151 Lake 8t., 
St. Louis, 907-911 North Main St., 
Denver, 1601-1611 17th St., 
Charleston, 160 Meeting St., 
Minneapolis, 28 South <d St., 
Grand Rapids, 4 Monroe St., 
Cleveland, 176 Superior St.. 

European Branch, Hamburg, Germany, Pickhuben 5 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 


Manufactory, Fiushing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Philadel 
Boston, 





(Freihafengebiet.) 











1 Rak mame 





UNSURPASSE 

For producing fixtures of ASSE DFA Git! t! ES system of 
INCANDESCENT LICHTINC. 

ed upon application. Suggestions from architects and 

decorators faithfully executed. 





-| TPG OODRICH HARD 


i Dae 2 => 
— Rees i; 


ER GooDs 


HARD RUBB 
PRE AECTRICAL purposes 


QPECIALTIES OF ALL KINDS TO ORDER 


> Sen: FOR 


ATA 


LOGUE. &—> 





S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 








im NY 
a 


—_ | af 


Sort RUBB 


LE noth 
for ELECTRICAL PurrPoses- = 


cj7ee 
i AS * 


PURE “RUBBER TAPE ° Fi TION [APE 


S\/ 


P=) rn q el; c n 
BF Goooric# 


AHRPON RUBBER 


a 


any . +, 


Qvvpiitlayl 
Co. 
WORKS 
AKRON, OHIO 


> 


— 


N.Y. 


S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., 





E*ARADAY CARBON Co., 


ELEGTRIG LIGHT GARBONS, 





PITTSBURGH, PA. 
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WESTINGHOUSE ELECTRIC CO. 


Arc and Incandescent Lighting 


<_———- ON THE = 


TRANSFORMER SYSTEM. 


An experience of over two hundred and sixty-five central stations has demonstrated 





























the converter system of electric lighting to be the only safe system. 

The converter of THE WESTINGHOUSE ELECTRIC COMPANY is so constructed as to 
absolutely prevent by any possibility a connection between the current of tne street 
wires and the wires connected with the lamps on the premises. 

The converter of this Company reduces the potential of the primary wires and 
limits the quantity of current to the exact requirements. 

It is the only system which admits of reliable meters. 

There is not a single recorded instance of a connection between the primary and 
secondary circuits of this Company’s system. 

Two hundred and sixty-five central stations in operation with a total dynamo 


capacity in 16 candle power lamps of 458,250. 





Over twelve thousand meters in use. 








WRITE FOR PARTICULARS. 




















WESTINGHOUSE ELECTRIC CO. 
Pittsbureh, Pa. U. S. A. a. 


Boston, Newy York, Chicago, St. Louis, Cincinnati, 
Portiand, Charlotte, Dallas. 












San Francisco, 
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comPounn, .aesnsasse PNY ITH [UTS at eae 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘Virm0 KP. 


5 to 250 H. 
3,000 in use in all parts of the Civilized a. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A ae VALVE. 
Well Built; Economical.  Rellable. © Over 300 soid the first year, 


Agree Tae tata heer sae 














SELLING er IN THE UNITED STATES. 


CHICAG 





way 
Street, 
PHI 1 
Louis, 302, 304 Washington Ave. 
KANSAS CITY, $12 Union Avenue, ‘ 
DENVER, 1830 Se venteenth Street, 
OMAHA, 1619 Capitol Avenue, F. o. g A. 
iz FS, Ak Geo. M & Sons. 
LT LA » 250 8. Main St. } 
Fy NT. ’ E. Granite St. Mach: 





& 
” Front Bt., Parke & Lacy M 


TheWestinghouse Machine Co. fetes seety ss amenricetoes 


PITTSBURGH. PA.U.S.A. CHATTANOOGA, TENN, 


Imp. & Mch. Co. 
. E. James & Co,8 








wE BUILD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. 2, No. 3 and No. 4. 





No. O, No. |t, 


No. 1 and No. 2 Ready for Immediate Delivery. 


GIVE US A CALL AND WE CAN SATISFY YOU. 


Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE CO., 


Office and Works, Laight and Canal oe, 
WE V7 TORE. 


























mr LNGEERN cOMPAN 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 











61 Oliver Street, Boston. 





SEND FOR NEW CATALOGUB. 


THE E. 8S. GREELEY & Co., 


’ Nos.5 &7 Dey St.,New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies | 
Cloveland. Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Ovtton Covered, 7lexible Conducting ord 

of various sizes for Incandescent 


Spikes, Pole Steps, Lag Screws, Drive Serews, 
Turn Buckles, Ete. 











a FRICTION CLUTCH PULLEYS 


nlf i AND CUT-OFF COUPLINGS. 


<> Ug 






CHARACTERISTICS: 
E Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
—j Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is P« 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


Ni “ »sitive. Pulley Shaft is Automatically Oiled. 
ry ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


R. T. WHITE, 


iE 2 Pearl St. ( Room 6), BOS TON, MASS. 


IMPROVED 














“te PATENTED MATERIAL 
+ POR STREET RAILWAY 
fe ROADBEDS. 
oO; ; 
° PE Eon MSEONDENCE SOLICITED. 








DAISY CHAIR. THOMAS ASHBUENER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers, 


New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 








In Use, Over 2,500, 






These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and mo: ost 
careful revision of all details. They are designed and 

‘_ constructed for heavy and continuous duty at medium 

i or high rotative speeds. Highest attainable Economy 

= in Steam Ne ener ae n and Superior regulation guar- 

. aganteed. Self-contained —_ Cat-off Engines 12 to 200 
j ‘ Le sk driving Dynamo Machines a Specialty. Illustrated 
with various data as to practical Steam 

ze Engine -y hed and performance, free by mail. 


— == Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


H.W. BOBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn, 


WILLIAMS «& POT TEFR, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 
Rernsteinflectric (fo. 
INCANDESCENT LAMPS 


— FOR -—-— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 

























The only safe socket for series lamps and the 
only socket having insulating material. for the 
outside parts. 


Send for Illustrated Catalogue. 


620 Atlantic Ave., BOSTON. 
CHICAGO OFFICE, 80 ADAMS ST., GEORGE CUTTER, Agert. 


CHARLES R.VINCENT & CO., 
156 CORTLANDT STREET, NEW YORK, 
Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 
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vom omar ~=GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


ELECTRICAL SUPPLIES 


And will make LOW Prices and PROMPT Shipments. 


vattintSaun 622 DELAWARE ST,- - KANSAS CITY, MO. 


JOHN STEPHENSON COMPANY 


BIMIx«ITrEeED, 


| s+ NEW*+YORK., © 
if Street Cars 


FOR 


‘Biendntittes Motors. 


“THE EDDY ELECTRIC M'’G Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce 8t., 
KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 









































° e | 
Be Porcelain Electrical fapplics and Specialtics, aEEESA PE rrarecer-r tr as 
MANUFACTURED BY at BEAR OUR xs | ImcorTs, CASTINGS & MANUFACTURES. | 
, EMPIRE CHINA WORKS, JHE PHOSPHOR BRONZE tres oe be | 
O12 AR¢ hi ABE Pp 
du 156 rome St, GREENPOINT BROOKLYAE.D.A.Y. | H!  ontcinat wanuracrurcns or PhospHon 
and Ur MNTEED NON-CONDUCTIVE for all ELECTRICAL P" RPOSES. | ae — - MY U "S Pa ENTS. . E 




















FRAUD! FRAUD! 


RECOGNIZING THE POPULARITY 


== OF THEe —— 


SAWYER: MAN LAMPS 


Unscrupulous persons manufacture Lamps 

















in bases stamped 


“SAWYER-MAN PATENTS.” 











These Manufacturers being financially irresponsible, 
THE SAWYER-MAN ELECTRIC COMPANY 


Hereby gives notice that it will enforce 


THE STRINGENT LAWS 


Regarding Fraudulent Patent-Marks, against 
the USERS of such Lamps. | 











SAWYER-MAN ELECTRIC COMPANY, 
510-534. aden Poor ont 








28 


ELECTRICAL REVIEW 


February 1, 1890 








Voung’s utomatic Safety Put-Qut. 


SOLD EXCLUSIVELY BY THE 


ROYAL ELECTRICAL SPECIALTY COMPANY, 


239 Water Street, New York. 





FOR ILLUSTRATION AND DESCRIPTIQN, SEE 


ELECTRICAL REVIEW OF FEBRUARY 1, 1890. 





A NEW BOOK! 


WILL BE ISSUED AS SOON AS THE REVISIONARY WORK IS 
COMPLETED. 


Eleetrie Law, 


EDITED BY FRED H WHIPPLE. 


Being a COMPILATION of all LAWS upon the STATUTE BOOKS of the different 
States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where | 
these Laws have been SUBJECTS OF LITIGATION ; 

PROVISIONS of all MUNICIPAL Electric ORDINANCES and TERMS of all Electric | 
FRANCHISES, whether for LIGHT or POWER. 

With ANNOTATIONS, COMPARISONS, EFFECTS, Etc. 

A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE | 
ESTIMATED. 

SEND IN YOUR ORDER. 
TEN DOLLARS. 





Price, handsomely printed and bound, 





“The Electric Railway”) 2..c-. 1.00. 
“Municipal Lighting ” - 


Leather, 





WHIPPLE’S NATIONAL ELECTRICAL DIRECTORY, 


IN CLOTH, $10.00. 





WHIPPLE’S ELEGTRIG REPORTS, 


$3.00 PER YEAR 
ADDRESS 


The FRED H. WHIPPLE CO. DETROIT, MICH. 


Or any Electrical Journal and the Leading Book Stores. 
New York Office : 18 Cortlandt Street. 


PUBLISHED MONTHLY. 





Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom \ 
5 to 40 Amperes, 


ick make and 
, reak uncontrol- 
Aled bythe Handle. 








#)) W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
For the Electrical Review’s New 








« CLEVELAND, 0. 
Catalogue of-all Electrical and Scien- 


ARE Row , FORE... 


| Over Electrode, which saves two-thirds of Battery Power and 


| no other Pendant has. 





W a4 4 | E tific Books. 
is P 





PATENT 
DOUBLE 
LIFT-OVER 


PENDANT BURNER 


Igniting Cas or Gasoline by Electricity. 


1018 CHESTNUT ST., 








This PENDANT BURNER has the Double Lift- 


avoids Short Circuiting, which is liable to occur in many others. 
The Double Lift-Over Electrode is a very important feature 


Electric Spark or Connection only when Gas is Ignited. 





Electric Gas Lighting Apparatus. 
Electric Bells and Annunciators. 
General Electrical Supplies. 
Electrical Specialties to Contract. 


Bndustries. 


7 ee 


Journal of Engineering, Electricity # Chemistry 


—— 902 TH8 -— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 














ANNUAL SUBSCRIPTIONS. Puc Pur. 
a oss arcs cco nthe so wewwanitneseeess $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 

INCLUDED IN THE POSTAL UNION, Post Free.... ............. 9 00 8 00 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


American Subscriptions to ‘Industries’? are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York. 


PENNSYLVANIA RAILROAD. 


THE GREAT TRUNK LINE OF THE UNITED STATES. 


The Standard Railway of America. Double Track. Steel Rails. Stone 
Ballast and Stone Bridges. Protected Throughout by the 
Interlocking Switch and Block-Signal System. 














THE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 


The Ideal Train of the Nineteenth Century, 


WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
Five Fast Express Trains Daily between New York & Western Points. 
Twelve Fast Express Trains between New York, Baltimore, Washington & Southern Points. 
FINEST EQUIPMENT, UNEQUALLED SPEED, AND GREATEST COMFORT. 
{~ Through Parlor, Sleeping and Dining Cars on all Express Trains. 


CHARLES E, PUCH, Cen. Man. J. R. WOOD, Gen. Pass. Agent. 
SAMUEL RPENTER, East. Pass. Agent, 849 Broadway, New York. 
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IMPORTANT | 
BRUSH PATENT SUSTAINED 


The broad right to the use of Double Carbon 
Electric Arc Lamps declared to belong to the Brush 
Electric Company under U.S. Letters Patent to Charles 
F. Brush, No. 219,208. 














In the suit of the Brush Electric Company vs. the Fort Wayne Electric Light Company, 
decided at Indianapolis, December 24th, 1889, JUDCE CRESHAM HOLDS: 


i. THAT BRUSH WAS THE PIONEER INVENTOR IN COMMERCIAL ARC LICHTINC. 


2. THAT THE BRUSH PATENT IN SUIT IS THE PIONEER PATENT FOR DOUBLE 
CARBON ARC LAMPS. 


3. THAT THE PATENT IS BROAD AND FUNDAMENTAL. 
4. THAT ALL ITS CLAIMS (SIX IN NUMBER) ARE VALID. 
5. THAT THE CLAIMS OF THE PATENT ARE ALL INFRINCED BY THE DEFENDANT. 


The Court says: “ The separation of the two pair of carbons, so that the arc is established between one pair 
and maintained between the carbons of that pair until they have been consumed and then automatically established 
between the carbons of the other pair and maintained between them until they have been consumed, is a dissim- 
ultaneous and successive arc-forming separation and it is this feature which distinguishes the lamp in suit from 
all prior lamps.” 


The Brush Electric Company is assured by the most competent 
legal advisers that under this Brush Patent, as interpreted by the 
U. S. Circuit Court, practically all Double Carbon Electric Arc Lamps 
now offered for sale are 


INFRINGEMENTS, 


and notice is hereby given that: infringers, whether manufacturers 
or users, will be prosecuted and held for damages to the full extent 
of the Law. 




















THE 


BRUSH ELECTRIC COMPANY, | 


CLEVELAND, OHIO. 
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JEWELL BELTING CO. 


Hartford, Conn. 






























: ; MANUFACTURERS OF 





JELLICO TANNESY, JELLICO, TENN. 


SHORT LAP, PURE OAK 
LEATHER BELTING. 
















os ZEr2:, 


BELT FACTORY, HARTFORD, CONN. 


LIGHT DOUBLE DYNAMO BELTS: 


ARE ALWAYS MADE FROM 


CENTERS OF WHOLE HIDES 


EXTRA STRETCHED. Rome Tannery, Rome, Ga. 
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SEELY’SsS 


PATHINT 


BEVELED EDGE CONNECTOR 


Underground, Aerial and General Electric 











USED FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 











MADE TO FIT ANY SIZE OF WIRE. 





















SEELY MANUFACTURING CO. 


No. 14 CORTLANDT STREET, 
NEW YORK CITY. 








JAMES A. TAYLOR, JOHN A. SEELY, 
Secretary and Treasurer. Prest. and Gen. Manager. 
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Fort Wayne Electric Company, 


EFORT WwiaYNE, IND. 


The most carefully worked out and Complete Alternating § ystem 
i of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanical+horse power guaranteed 
CORRESPONDENCE SOLICITED. 














MANUFACTURERS 


——OF THE—— 


"Slattery Induction System 


OF INCANDESCENT LIGHTING, 


——AND THE—— 


“WOOD” SYSTEM 
: OF ARC LIGHTING. 


mia Office and Works, Fort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=a. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
Ee". ADAMS sUvuc’s, CITY OF MESZICcoO. 


VULCABESTON INSULATION. 


VULCANIZED ASBESTOS FIBRE. 


CAN BE MOULDED INTO ANY DESIRED SHAPE. 
Large Monlded Pieces a Specialty, Also Sheet Insulation from .02 to 1 1-2 Inches in Thickness, 


This Insulation does not shrink, swell or absorb moisture, and is especially adapted for Dynamo work, as it 
is not affected by heat. 


excncom TNE JONNS-PRATT GO., 220.008 


FAIRBANKS & CO., H. W. JOHNS MFG. CoO., FAIRBANKS, BROWN é& CO., CHAS. W. TRAINER & CO., 
311 BROADWAY, NEW YORK. 87 MAIDEN LANE, NEW YORK. 88 MILK STREET, BOSTON. 44 OLIVER STREET, BOSTON 









































————}$ THE — 


HEISLER PATENT LONG DISTANGE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
. Safety, Reliability, and Financial Success fully Demonstrated. Plan 

> of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
-. Series. _Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 








' Ls SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
NEISLER ELEGTRIG LIGHT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 











